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Finsbury Technical College. 

From a pamphlet describing the work of 
the City and Guilds Institute, written for the 
opening of the Central Institution, in Ken- 
sington, by Mr. Philip Magnus, we now give 
an extract, which details the work done at 
the Technical College, Fiusbury, E. C., and 
at the same time publish an illustration of 
one of the laboratories at that college, which 
we think will interest our readers. | 

Less than two years after the foundation | 
stone was laid, the new college in Tabernacle | 
Row was opened. The building was erected | 
by Messrs. Peto Bro- 
thers from designs 
furnished by the 
architect, Mr. E. N. 
Clifton, under 
whose direction it 
was completed. In- 
cluding the expense 
of fitting and fur- 
nishing the labor- 
atories and work- 
shops, the building 
has cost over £45,- 
000, towards which 
sum the Drapers’ 
Company contribut- 
ed £10,000. The 
structure very 
simple, without or- 
namentation of any 
kind. It consists of 
three stories beside 
the basement. On 
the ground floor, to 
the left of the en- 
trance, are two 
rooms belonging to 
the Physical De- 
partment, under the 
direction of Pro- 
fessor Ayrton, used 
for delicate measur- 
ing experiments in 
telegraphy, etc. In 
the rear, looking in- 
to the playground 
of the Cowper Street 
schools, is a large 
room used for brew- 
ing and for experi- 
ments requiring the 
use of steam ia organic chemistry; and ad- | 
joining this room is a physical laboratory, 
for experiments in heat. A small class-room 
for general purposes, and a workshop for the 
preparation of physical instruments, are on 
the same floor. The staircase is in the centre 
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of the building, and lighted from the top, | 
and is surrounded on all sides by class-rooms | 
and laboratories. On the first floor are two | benches and along the floor. ‘The laboratory | in this laboratory is 


Frxsspury TecHnicaAL COLLEGE. 


| ! | 
printed instructions, The students work in | next, is somewhat different from that of most 


groups of three, as shown in the engraving. | chemical schools, the object in view being to 

The instruments needed for each experi- | teach the main facts and principles of chem- 
ment are mounted on a board, which can be istry, and to lead the students to observe 
taken to the lecture-room for use during | correctly, and to reason from experiment, 
the lecture. Examples of such arrangements | rather than to make them highly proficient 
of apparatus are now on view in the exhibi-| analysts. Indeed, the teaching of analysis, 
tion. Adjoining these rooms is a small apart- | as in ordinary schools, is a very unimportant 


| ment fitted up with drawing tables, in which | fcature in the earlier part of the course. 


the students plot out curves, and record the| In the bascment of the building is a large 
results of their experiments on square paper. |room which contains dynamo machines, 
The second floor is mainly occupied by the | worked either by the main steam engine or 
chemical laboratories. The main laboratory | by the gas engine in the same room. The 


students are able to construct models and 
machines for their own use and for the use 
of the college. There is also an engine-room 
containing a boiler and steam engine, which 
are provided with appliances for measuring 
evaporation, steam temperatures, steam press- 
ure, etc. 





re 
The British A-sociation at Montreal. 
Arrangements have been completed for the 
meeting of the British Association at Mont- 
real, tc commence on Wednesday, August 
27th. President Cayley will be succeeded by 
Right Hon. Lord 
Rayleigh, president 








has ninety-six working places, each of which | greater part of the building is lighted by in- 
has two drawers and two cupboards, and is | candescent lamps, which are supplied with a | 
available for two students working at differ-| current from an Edison dynamo machine in 
ent times. Each bench is covered with a thisroom. Another room in the basement is | 
hood, at the top of which are openings at in- | fitted up as a mechanical laboratory, under 
tervals connected with the chimney, in which | the direction of Professor Perry, who at | 
a draft is produced by the waste heat from | present has charge of the instruction in engi- 
the boilers, the flues passing down the | neering and in mathematics. The apparatus | 


| 
nearly all of a novel | 


lecture rooms, each capable of accommodating | is divided by double glass screens, between | kind. Among other experiments are those | 


in physies and mechanics. The physical 
lecture room communicates with a large and 
lofty museum of paysical apparatus, and ad- 
joining this are two other laboratories. These 
rooms are arranged for the carrying on of an 
organized series of experiments in current 
and in statical electricity. The peculiarity 
of the method adopted is that each experi- 
ment has all the apparatus required for per- 


| 


200 students—one being used mainly for lec- 
tures in chemistry, and the other for lectures 





forming it ready in position, together with 


which are the arrangements for the supply | on the energy of a rotating body, the resist- 

of sulphuretted hydrogen for the use of | ance of wire to extension and torsion, and of 

students. Plans for the laboratory fittings | beams loaded and supported in various ways, 

are exhibited in the corridors of the second | and of the vibration of the pendulum, etc. | 
floor of the Central Institution. Besides the | Some of the apparatus used in these experi- | 
professors’ and assistants’ rooms, there is a | ments, portions of which have been made in | 
class-room, a balance-room, two store-rooms, | the school itself, are now on view in the Cen- 
and a laboratory for advanced students on | tral Institution. 
the same floor. The instruction, which is | are two workshops—one fitted with benches 
under the direction of Professor Armstrong, 
and will remain under his charge until the 
opening of the Central Institution in January 


vises and machine tools. These workshops 
are in charge of a practical mechanic, and the 








ONE oF THE LABORATORIES FOR First YEAR’s ELECTRICAL ENGINEERING STUDENTS. 


Adjoining this egreend, 


and lathes for wood-work, and the other with | 


| 


elect, who will take 
the chair and deliver 
an address 

Contributors of 
papers to the meet- 
ing are required 
(under an arrange- 
ment dating from 
1871) to send to the 
**General Secretary 
of the British Asso- 
ciation,” 22 Albe- 
marle street, Lon- 
don, W., an abstract 
of the paper, suit- 
able for insertion in 
the transactions of 
the Association, to- 
gether with the 
paper, with a state- 
ment as to the sec- 
tion for which it is 
intended, that the 
committee may de- 
cide, in advance of 
the time of the meet- 
ing, as to the accept- 
ance and time of 
reading. 

Among those who 
have signified their 
intention of visiting 
America this fall, 
are the following, 
who will, as physi- 
cists, be interested 
in the Electrical Ex- 
hibition. 

Lord Rayleigh, 
Sir William Thomson, W.H. Preece, Sylvanus 
Thompson, Dr. E. Hopkinson, William G. 
Adams, J. Dewar, R. T. Glazebrook, O, Hen- 
rici, W. M. Hicks, John Couch Adams, 
George Forbes, Rev. 8. J. Perry, Arthur 
Schuster. 





-_- — 
Comparison of the Transmission of Force 
by Electricity as Compare! with the 
Other Most Common Mechanical Trans- 
missions. 
By A. BERINGER. 

If we admit that the local conditions are 
equally favorable to the four systems (viz., 
electricity, water under piessure, compressed 
air and telo-dynamic cables)—that is to say, 
if we set on one side particular considera- 
tions which may render one or the other sys- 
tem more suitable in a given case, the com- 
parison of prices shows that electricity and 
telo-dynamic cables are the most favorable 
agents for the transmission of power. Be 
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tween these two we must choose the cable as 
effecting the cheaper transmission up to a 
distance of one kilometer, but for greater dis- 
tances electricity is preferable. 

We note, in passing, the interesting result 
that a hydraulic motive power transmitted 
by electricity to a distance of 20 kilometers 
costs less than the same power produced on 
the spot by a large improved steam engine, 
even if we calculate the water power at 0.03 
franc per horse-power hourly. It follows 
that a powerful water-fall will supply, within 
a radius of four leagues, power cheaper than 
that produced by steam engines of 100-200 
horse-power, and within a far wider radius 
it will compete advantageously with small 
steam engines, or with gas. 

Although cables are very suitable for dis- 
tributing power in the country to a few 
separate places, they are quite out of the 
question when it is required to effect un- 
limited sub-divisions—e. g., in a distribution 
of power from house to house in a town. In 
this case the three other systems remain alone 
in the field. 

For distances of less than one kilometer 
electricity has only the advantage of a few 
centimes over air and water, but its advan- 
tage increases for longer distances. Thus the 
hourly cost per horse-power for 13 kilometer 
is 0.24 franc, for 1 kilometer 0.25 franc, and 
for 12 kilometers 0.37 franc, whilst water 
and air reach this price for 1% to 2 kilo- 
meters, 

Transmissions by water and air are, there- 
fore, far surpassed by electric transmission, 
and, if we wish to produce power by steam 
in a central establishment and distribute it 
from house to house within a radius of 10 
kilometers, electricity alone could furnish an 
economical solution of the problem. 

We must here remark that such a distribu- 
tion of power can only be, for the present, 
useful in the small trades, for if more than 
10 horse-power is required a special motor is 
more advantageous, 

If we divide the region to be supplied with 
power into squares of 8 to 10 kilometers 
a-side, having each a large steam motor, we 
may supply a horse-power at 0.25 franc 
hourly as against 0.32 franc, which would be 
the cost of a gas motor, which is a consider 
able economy in favor of electricity. 

There are numerous cases where local con- 
ditions render it impossible to set up a motor 
at the place where the power is required, 
and only certain systems of transmission can 
here be employed. Thus, in mining and 
tunneling, air and electricity only are ap- 
plicable, and, if we suppose that there is 
need for 10 horse-power, we see, cn compar- 
ing the price of this power transmitted by 
compressed air and by electricity, that the 
advantage is greatly in favor of the latter. 
For more considerable transmissions of 
power the prices agree fairly well up to five 
kilometers, but beyond this the advantage of 
electricity becomes very decided. In addi- 
tion, an electric transmission is more easily 
established than the conduction of com- 
pressed air, and it is much easier to extend a 
system of the first kind than of the second. 

Certainly, boring machines with com- 
pressed air often suftice for ventilation, 
whilst an electric transmission of power re- 
quires to be accompanied by e-pecial appli- 
ances for this purpose. Still the advantages 
of electricity, as regards convenience and 
economy, are so great that we cannot hesi- 
tate to employ it whenever there is no fear 
that sparks from the dynamo machines may 
occasion explosions, especially as electricity 
can at the same time serve for lighting. 

In conclusion, in cases where tclo-dynamic 
cables are not applicable, electric transmis- 
sion is much preferable to transmission by 
water or compressed air. It is more eco- 
nomical than gas motors for transmissions 
up to five kilometers. Where transmission 
by cable is applicable, it is the more economi- 
cal up to one kilometer. From one to five 
kilometers electricity has the advantage.- 
Revue des Mines. 
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Gas lamps to the number of 3,750 have 
been replaced by electric lights in this city. 
New Yorkers declare that they will have 
‘** more light.” 


Origin of the Earth’s Magnetism. 
The phenomena of magnetism for a long 
time after their discovery remained as facts 
that stood by themselves in science. Though 
it was for many years strongly suspected that 
some kind of relation existed between the 
phenomena of magnetism and those of elec- 
tricity, yet the exact nature of this relation 
was by no means clear. 

There was, indeed, but little hope of dis-| 
covering the relation between magnetism and | 
electricity as long as the principal source of | 
electrical excitement was limited to the fric- 
tion of one substance against another. When, 
however, Alexander Volta made his magnifi- 
cent discovery of the voltaic pile, and showed 
how readily electricity could be produced by 
chemical action, the probability of the dis- 
covery of this relation was assured. Volta 
announced to the world his discovery of the 
battery in the year 1800, some four years 
after he had actually made it; and,-although 
many scientific men endeavored to ascertain 
the relations betwee magnetism and elec- 
tricity, yet it was not until the year 1820 that 
Hans Christian Oétrsied, after long and pa- 
tient study and experiment, discovered that 
when the poles of a voltaic battery were 
joined by a substance that would allow the 
passage of the electricity, this conductor ac- 
quired the power of attracting and repelling 
a magnetic needle in exactly the same manner 
that a magnet would do. 

As might naturally be expected, this dis- 
covery produced great excitement in the 
scientific world. Immediately a number of 
scientific men in different parts of the world 
repeated and enlarged upon the experiments 
of Oérsted. Prominent among these may be 
mentioned the names of Arago, Ampere and 
Davy. 

Briefly stated, Oérsted discovered that in 
order to produce a magnet from an electric 
current it was only necessary to pass a cur- 
rent through a conductor. I[t mattered not 
what the substance of the conducting body 
was; if it permitted the electric current to 
flow, it thereby became a magnet. More- 
over, except in the case of such substances 
as hardened iron and steel, the conductor 
possessed magnetic properties only while the 
current was flowing through it. As soon as 
the current ceased, the magnetism ceased. 

The above facts will, perhaps, be best 
understood by referring to an experiment 
first tried by Arago in 1824. If the poles of 
a comparatively powerful battery be closed 
by a short piece of copper wire, so as to per- 
mit the current to flow through it, iron filings 
thrown on the wire will be found to adhere 
to it in the same manner as if they were 
thrown on a magnet. On carefully examin- 
ing the wire, the filings will be observed to 
have collected over its surface in sharply- 
marked lines that extend in right angles to 
its length. As soon as the current ceases to 
flow, the wire loses its power of attracting 
the filings, which, of course, at once fall 
from it. Since copper is not a magnetic 
substance and therefore loses its magnetism 
as soon as the current ceases to pass, the 
cause of its magnetism is clearly to be 
ascribed to the electrical current and not to 
any inherent property in the copper itself. 
Anything, therefore, that will conduct a 
current will necessarily be rendered magnetic 
by its passage. A very curious instance of 
this may be obtained by passing a sufficiently 
strong current through the human body, 
which will thereby acquire the power of 
attracting and repelling a magnetic needle. 

In order the better to understand the mag- 
netic effects produced by the passage of an 
electric current through a conductor, let us 
suppose that a wire through which a current 
of electricity is passing, is brought near a 
magnetic needle. We will observe that the 
needle will instantly move out of its position 
of rest, and come to rest in a new position. 
Suppose that when the wire was held under 
the needle, the latter was observed to move 
in a certain direction. If now an electric 
current be caused to flow through the wire 
in the opposite direction to that in which it 
was formerly flowing, we will notice that the 
magnetic needle will move ina direction oppo- 
site to that in which it previously moved. The 





electric current, therefore, causes polarity in 


3 | 
a conductor; that is to say, the conductor 


has a North and a South pole, just as an ordi- 
nary magnetic needlehas. A change, then, in 
the direction which the current flows through 
a conductor, produces a change in the direc- 
tion in which this conductor will deflect a 
magnetic needle. 

Suppose, now, that, without changing the 
direction in which the current is flowing 
through the conductor, we compare the 
effect of the conducting wire on the magnetic 
needle when held over the needle, with the 
effect it produces wheu held under it. We 
will find that the magnetic needle will be 
moved in the opposite direction. What, 
then, would be the effect of coiling a con- 
ducting wire in a loop around the needle ? 
Since that part of the conductor that is above 
the needle, would then have the current 
flowing through it in an opposite direction to 
that part of the conductor which is under 
the needle, the effects of both of these parts of 
the conductor would clearly be to move the 
needle in the same direction. When, there- 
fore, we wish to obtain powerful magnetic 
effects by the flow of the electrical currents 
through conductors, we wrap the conducting 
wire in the shape of a hollow coil or helix, 
and pass an electrical current through it 
completely from one end to the other. In 
order to force the electrical current to flow 
through the entire length of the conducting 
wire, and to prevent it from taking a short 
passage across the helix, it is necessary to 
wrap the wire with some non-conducting 
substance, such as cotton or silk thread. 
Wires wrapped with this substance are said 
to be insulated. 

A very important fact in connection with 
the hollow coils or helices just described, was 
discovered in England in 1821, by a gentle- 
man named Sturgeon, who found, that by 
wrapping a coil of wire around a core of 
soft iron, the magnetic effects of any given 
current were very greatly increased. A coil 
of wire wrapped around a core of soft iron 
constitutes what is now known as an electro- 
magnet. Soft iron is a substance that pos- 
sesses the exceedingly valuable property of 
acquiring and losing its magnetism with 
great rapidity. In this respect it differs 
greatly from hardened iron or steel, which i- 
difficult to magnetize, but, when once mag- 
netized will retain this property for a very 
long while. 

Bars of hardened iron or steel, when mag- 
netized, are called permanent magnets, in 
order to distinguish them from temporary 
magnets produced by electric currents. 

It is on account of the ease with which an 
electro-magnet acquires and loses its mag- 
netism that it is of such great value in 
electrical apparatus. If an electro magnet 
is placed in an electric circuit, as soon as the 
current passes through its coils, it instantly 
acquires the property of attracting a mass of 
iron placed near its poles ; while as soon as 
the current ceases to pass, it at once loses 
this property. 

Many theories have been formed in order 
to account for the phenomena of the earth’s 
magnetism. Of all these there is, perhaps, 
none that seems so probable as that which 
ascribes the earth’s magnetism to the circula- 
tion of electric currents around the earth. 
We have already seen that the directive 
action of the earth on a magnetic needle can 
be best explained by supposing the earth to 
be a huge magnet, with its magnetic poles in 
the neighborhood of the earth’s geographical 
poles. If we suppose the entire earth to be 
crossed by electric currents that flow from 
East to West, in a direction parallel to its 
magnetic equator, the entire earth will be 
rendered magnetic, with its poles in the 
position necessary in order to produce all 
the observed magnetic effects. It is not 
necessary to suppose that the electric cur- 
rents cross the earth in exactly this direction, 
since currents flowing in other directions 
would produce similar effects, 

Although it is not certainly known just 
how these electric currents are produced, 
yet it would seem to be more than probable 
that they can be ascribed to the sun’s heat. 
It is well known that electricity can be pro- 
duced by the unequal heating of different 





substances. It is quite possible, therefore, 





that differences of temperature of the earth’s 
surface, caused by the apparent movement 
of the sun through the heavens from sunrise 
to sunset, may produce the electric currents 
to which we have referred. A circumstance 
that would appear to favor this general 
theory is the variations observed in the in- 
tensity of the earth’s magnetism during the 
differences of temperature to which its 
surface is exposed during the different 
hours of the day, the different days of the 
year, or different cycles of time, and which 
we have already noticed under the differ- 
ent diurnal, annual and secular variations of 
the magnetic needle. It has been noticed, 
too, that the periods of unusual solar activity, 
such as are indicated by the appearance of 
spots on the surface of the sun, are invaria- 
bly attended with great disturbances in the 
earth’s magnetism. 

The electro-magnetic theory we have just 
explained, is by no means beyond criticism, 
and many other theories have been advanced ; 
for example, it has been held by some that 
the sun itself is a huge magnet, and that 
the earth acquires all its magnetic force 
from the sun by the mere fact of its near- 
ness thereto, thatis, by induction. Although 
this theory has some facts to recommend it, 
yet it is, nevertheless, by no means entirely 
free from objection. 


—_ 


Conversion of Liquid Batteries into Dry 
Batteries. 
By MM. BEequEREL AND ONIMUS. 

Several experimentalists, and, among 
others, Bagration, have sought to obtain bat- 
teries more or less dry. The latter, by mix- 
ing sand with hydrochlorate of ammonia, 
arrived at a result which is often put in prac- 
tice. We have modified this result by mix- 
ing gypsum intimately with the exciting 
liquids, and then allowing it to set. The 
only batteries fur which this process would 
be advantageous are evidently those which 
act only when the circuit is closed, and 
among those the hydrochlorate of ammonia 
(sal ammoniac) battery, and that with chlor- 
ide of zinc, are the only ones which present 
any real advantage. Instead of employing 
gypsum alone, we mixed it with peroxide of 
manganese or sesquioxide of iron. Under 
these conditions the electromotive force is a 
little greater, and especially with sesquioxide 
of iron, the renewal of the electromotive 
force on opening the circuit is very energetic. 
When the battery is completely exhausted it 
is merely needful to make it imbibe a solu- 
tion of the exciting salt to make it act anew. 
This procedure has the advantage of sup- 
pressing the exterior vessel and of giving 
the elements various forms according to cir- 
cumstances. In fine, we believe we have 
succeeded in adding to the actions of ordi- 
nery batteries the advantages (considerable in 
certain cases, ¢.g., medical apparatus, mili- 
tary telegraphy, etc.) of dry batteries, and 
that by a simple and inexpensive method.— 

Comptes Rendus, 
me 
The Southern planters are discussing the 
proposition to make the electric light an 
auxiliary in cotton raising. Experiments 
prove that this light causes great havoc 
among flying insects. They will fly straight 
to it over long distances, only to perish in its 
withering flame. The fruit raisers of Los 
Angeles are begiuning to use it to attract and 
destroy the moths and flies that ravage their 
gardens and vineyards, and it is said they 
succeed in killing more insects in this way 
than by any other method. Travelers who 
go up the Upper Mississippi have observed 
that in the vicinity of Keokuk and Nauvoo the 
steamer’s electric light at night will be sur- 
rounded by swarms of what are called ‘* Mor- 
mon flies,” which play around the dazzling 
flame till they are singed, and then drop dead 
upon the deck. The cotton planters propose to 
turn this hint to account for the destruction 
of the moth which produces the boll worm, 
a destructive enemy of the cotton plant. 
One electric light will serve for twenty acres, 
as the moths will fly to it as far as they can 
see it; and it is estimated that the cost of 
lights for a large plantation would be amply 
compensated in the increased yield of cotton 
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which the destruction of worms would re- 
sult in. Electric lights in cotton fields 
would certainly show the application of 
science to agriculture in the South. 
—— +o —____—_ 
The Electric Motor. 
THE HISTORY OF ELECTRIC AND MAGNETIC 
LOCOMOTION. 

The following interesting sketch on this 
subject has just been given to the press by 
Mr. Bentley, and may be of considerable 
interest to some of our readers: 

It is almost unnecessary to say that the 
electric motor was invented over fifty years 
ago and has been in extensive use ever since. 
The first inventor is a matter of some dis- 
pute, but the invention follows very natu- 
rally from the investigations in electro-mag- 
netism made by Professor Henry about 1830. 

Probably the first motor giving direct 
rotary motion was made by Sturgeon in 1832. 
A number of others soon followed, but the one 
attracting the most attention, and on which 
great hopes were based, was invented by 
Thos. Davenport, of Brandon, Vt., and was 
fully described in the Am. Journal of Science 
and Arts for April, 1837. Of his experiments 
it was said ‘‘one of the machines with a mo- 
tive wheel only seven inches in diameter has 
been attached to a turning lathe, and moves 
it with astonishing strength compared with 
the small size of the propelling engine.” 

We also find the following financial appeal, 
which to the stock sellers of the present day 
must seem an example of untutored sim- 
plicity: “For the purpose of raising funds 
to carry on experiments, etc., a joint stock 
association has been formed in New York, of 
which Mr. Edwin Williams, No. 76 Cedar 
street, is agent. By this arrangement the 
principal interests of the patent for the 
United States and Europe being placed in a 
stock of three thousand shares, the proprie- 
tors offer an opportunity to public-spirited 
individuals to become associated with them 
in the enterprise, which it is hoped for the 
benefit of mankind may be successful.” 

Another electric motor attracting wide 
attention «bout that time was invented by 
Prosessor Charles G. Page, of Washington, 
D.C. An account of this motor and its ap- 
plication to locomotive purposes was given 
in a lecture delivered by the inventor in New 
York, and printed in the Scientific American, 
of November 15, 1851. At that early date 
electric motors were successfully applied to 
locomotion, both on land and water. In 
April, 1887, Sturgeon announced his having 
succeeded in propelling a boat, and also a 
locomotive carriage, by electro-magnetism— 
see ‘‘Sturgeon’s Annals of Electricity,” vol. 
i,, p. 250. In the same periodical for Octo- 
ber, 1840, are given a cut and description of 
the electric locomotive of Uriah Clark, of 
Leicester, England, which was run for two 
months on a circular track at the Leicester 
Exhibition of that year. Davenport, whose 
motor was mentioned above, ran a locomo- 
tive in 1842, on a railway near Glasgow. 
This locomotive which is described in the 
lecture by Professor Page, above cited, 
weighed five tons, and developed onz horse 
power, attaining a speed of four miles an 
hour. In this country, about the same time, 
Professor Page obtained an appropriation 
from Congress to aid in experiments on this 
subject, and constructed a locomotive which 
traveled from Washington to Bladinsburg on 
the Baltimore and Ohio Railroad. 

In electric locomotion by water, the most 
successful inventor was Professor Jacobi, 
who, in 1839, propelled a boat by electricity 
on the Neva. 

The following very interesting letter, from 
Jacobi to Faraday, is found in the Mechanics’ 
Journal, 1839, vol xxxii., p. 64: 

‘* During the past autumn, and at a season 
already too far advanced, I made, as you 
perhaps have learned from the gazettes, the 
first experiments in navigation on tke Neva, 
with a ten-oared shallop furnished with pad- 
dle-wheels, which were put into motion by 
an electro-magnetic engine. Although we 
journeyed during entire days, and usually 
with ten or twelve persons on board, I was 
not well satisfied with this first trial; for 
there were so many faults of construction 
and want of insulation in machines and bat- 


teries, which could not be repaired on the 
spot, that I was terribly annoyed. All these 
repairs and important changes being accom- 
plished, the experiments will shortly be re- 
commenced. If Heaven preserve my health, 
which is a little affected by continual labors, 
I hope that within a year from this time I 
shall have equipped an electro magnetic ves- 
sel of from forty to fifty horse-power.” 

In all the inventions I have described the 
source of electricity was a galvanic battery 
sarried by the locomotive itself; but others 
used a stationary generator and conducted 
the electricity to the propelling motor by 
means of conductors laid along the track or 
by the rails themselves. Mr. Pinkers, an 
Englishman, invented, in 1840, an electric 
railway of this description; from his station- 
ary source of supply the current was led to 
his moving locomotive by two copper con- 
ductors, which were fastened to a beam of 
insulating material laid between the rails; 
two sliding blocks of copper depended from 
the locomotive and rested in contact with the 
two conductors respectively, and from thence 
to the two blocks, the current passed to the 
propelling motor on the train. Mr. Pinkers’ 
electric railway is fully described in his 
English patent, No. 8,644, of 1840. A rail- 
way of this kind is described in the Mechanics’ 
Magazine for 1847, vol. 47, page 559. 1t was 
invented by Messrs. Lilly & Colton, of Pitts- 
burgh, Pa. In the description it is said: 
‘*The power is applied not to the locomotive, 
but to the track, and herein consists the 
novelty of the invention or discovery. Two 
currents of electricity, positive and negative, 
are applied to the rails, and from thence 
communicate with the engine. The latter is 
provided with two magnets, which, by a 
process of attraction and repulsion, drive the 
car over the track. Heretofore the propel- 
ling power has been used on the car itself; 
in this instance, however, the power is in the 
rails, and an engineer may remain in one 
town and with his battery send a locomotive 
and train to any distance required.” Of a 
later date is the railway of Bellet and De 
Rouvre, described in an English patent of 1864, 
No. 2,681, in which two wires are stretched 
beneath the car to convey the current to the 
locomotive; also, that of Hallez de Arros, of 
Nancy, France, in 1873, in which the in- 
ventor, in his patent, says, after describing 
his locomotive: ‘* The battery or source of 
electrical power may be mounted on the car- 
risge, as above described, or it might be fixed 
in position and the electrical current might 
be transmitted by conductors laid along the 
rails, or by the rails themselves.” 

There have been other electric railways in- 
vented, but the above historical sketch is 
sufticient to demonstrate the absurdity of the 
gentleman in question claiming to have in- 
vented the electric railway, or having the 
control of the art in his grasp. In the rail- 
way invented by Mr. W. H. Knight and 
myself, which has recently gone into prac- 
tical operation in Cleveland, in connection 
with the Brush system, we make no extrava- 
gant claims to be the first persons to whom 
the idea of electric locomotion has come, but 
we do claim that we have taken up only 
deviccs which are free as air to every in- 
ventor, and by inventions of the utmost im- 
portance have rendered electric railways a 
practical success, while Mr. Field and other 
inventors have not got beyond the crude 
devices invented in 1840. E. M. BENTLEY. 

Washington, D. C., August 4. 

—_-ae—_——_ 
On the Electrical Resistanee of the 
Human Body. 

In my communication to Nature, I de- 
scribed the use of alternating currents and 
the telephone for the above purpose, and 
promised to endeavor to obtain at least an 
approximate measurement of the E.M.F. 
developed in the secondary coil of an induc- 
tion apparatus. This promise I now propose 
to fulfill. But before proceeding to the special 
subject of the present note I should wish to 





draw attention to a paper which appeared on 


‘the 15th of the same month in the Asclepiad, 


by that able experimentalist, Dr. B. W. 
Richardson. He therein describes not only 
experiments made with the large induction 


' coil of the Polytechnic, but also others made 





REVIEW . 


as early as 1868 in conjunction with the late 
Mr. Becker, the object of which was to ob- 
tain the measure of the resistance of animal 
structure, 

“‘The results,” says Dr. Richardson, 
‘* were not fully satisfactory. They were va- 
riable even when the conditions under which 
the experiments were made were entirely the 
same. This variability we found to be due 
to decomposition of the animal substance —a 
decomposition which, however feeble the 
battery, was sufficient to destroy the pre- 
cision we desired to obtain.” Putting the 
more recently coined word ‘‘ polarization” 
for decomposition, this expresses exactly the 
difficulty described by me in my first note. 
‘*It was, however, possible,” says the doc- 
tor, ‘‘to make out that blood conducted better 
than any other structure of the body, and 
better than water.” I can now fully cor- 
roborate the excellent observation, and per- 
haps extend its application. 

Physiological and even pathological fluids, 
such as the serum of dropsy, conduct far bet- 
ter than muscle, bone and nerve. One in- 
stance out of many may serve. In the very 
first case recorded in my communication to 
Nature (Vol. XXVIII., p. 151), the lowest 
resistance obtained from foot to foot was 
2,300 ohms. The patient was then very 
emaciated, but quite free from dropsy. 
Towards the end of the case, which after 
death proved to be one of ulcerative endo- 
carditis, as I had considered it to be during 
life, slight but distinct dropsical effusion in 
the lower extremities set in; the resistance 
sank at once to 700 ohms, and I had to dis- 
continue my observations from the evident 
change of electrical conditions. I have since 
verified the same fact many times, and on it 
I partly found the belief, already several 
times stated, that ‘‘ the human body, in spite 
of its large amount of liquid constituents, 
follows a similar thermal law of resistance to 
that influencing solid conductors, though in 
a very much higher ratio” (Nature, Vol. 
XXVIIT., p. 152). 

Dr. Richardson does not seem to have at- 
tempted the resistance of the living body, 
which Du Moncel, in 1877, did, and with 
fairly accurate, if unpleasant, results( Nature, 
Vol. XXIX., p. 528). On the discovery, 
however, in 1879, of Professor Hughes’s 
electric balance, he resumed his observa- 
tions, this time with an alternating induction 
current, though he does not himself notice 
the important change. His results are un- 
fortunately taken in arbitrary units on the 
graduated scale of 200 parts originally ap- 
plied to Professor Hughes’s instrument. If 
there is any way of reducing these fictitious 
to absolute values, my work will be both 
lightened and assisted by a proved observer. 
Blood-clot and serum, white and gray nerv- 
ous substance, muscle, bone, coagulated al- 
bumen, gelatine, and pus were all tested. 
Some of the results were excellent. For 
instance, fat, which by one experimenter has 
been stated to increase the conductivity of 
the body, is found by Dr. Richardson, as I 
also have found it, to be an absolute non- 
conductor. It is almost unnecessary to say 
that, with so skilled a chemist and physi- 
ologist, all proper temperature corrections 
and other similar precautions were most 
strictly observed. 

I can now proceed to the main topic of my 
present note. On receipt of the Wurzburg 
dynamometer it was put in adjustment, and 
a strenuous effort made to compare the indi- 
cations given with a constant and an alter- 
nating current, to both of which it is sensitive. 
But the movable suspended coil made of an 
ivory core, with a double weight of silk- 
covered copper wire, hung by a platinum 
hook, and dipping by its other termination 
into a vessel of strong sulphuric acid by 
means of a platinized platinum plate, is very 
heavy; takes a long time to get to its full de- 
flection, thus allowing the battery to run 
down sensibly, and, what is worst of all, has 
a tendency to ‘‘integrate.” By this I mean 
to sum up, by its mechanical inertia, a large 
number of small, intermittent pulls as given 
by the reversed current, into an almost iden- 
tical deflection (less, of course, losses) with 
that given by the one steady pull of a con- 
tinuous current. In spite of its beautiful 
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| workmanship, it had to be discarded for the 
present research. Somewhat in despair I fell 
back on a similar instrument, shown by me 
at the Oxford meeting of the Physical So- 
ciety in June, 1882, and there heavily abused, 
The moving coil in this is made of silk- 
covered aluminium wire to insure lightness, 
and the bifilar suspension is made of the 
silver-gilt wire used for military epaulettes and 
facings. It is the work of my own poor hands. 

Herr Obach then stated, and the statement 
was repeated in your columns, that this ma- 
terial had already been used by Messrs. 
Siemens for their ‘‘ dust recorders,” but had 
failed by difficulty of making contact. On 
testing my little toy, I found its resistance 
had not altered in twenty-five months one 
fraction of an ohm, and that it moved briskly 
up to its maximum, standing there quite 
long enough for a good observation. In- 
deed, in spite of its condemnation by a jury 
of experts over two years ago, it was still so 
lively that I thought it better to check extra 
swing by a small platinum paddle one cm, 
square, moving in sulphuric acid. 

On a meter scale, at one meter distance, 
the reflected image in a telescope gave .365 
mm. deflection* with the whole induction 
current from Professor Kohlrausch’s meter- 
bridge, as described in my last note. 

he object now was obviously to obtain 
an independent measure of the actual E.M.F. 
to which this deflection was due. The 
quadrant electrometer, or some other delicate 
potential measurer, of course, suggested itself. 
A trap-door portable, kindly lent me by Pro- 
fessor McLeod, refused to take notice of my 
wretched little currents, limited as they are 
by human susceptibility. I do not possess a 
quadrant, nor will the Royal Society, though 
twice asked, lend me one. Here again my 
friends at Cooper’s Hill came to my rescue, 
and I have to express my thanks, not only to 
Professor McLeod, but also to Professor 
stocker and his excellent demonstrator, Mr. 
Gregory, for their assistance. With my 
Koblrausch induction bridge in a big bag I 
journeyed to Egham, and thence on foot to 
Cooper's Hill. 

The formula to be made use of was ob- 
vious. It is given in Professor Adams’ 
Cantor lectures, aud has been kindly veri- 
fied for me by Professor Hopkinson. In it 
the needle is connected with one pair of 
quadrants, so that V,=V,. In this case— 


Deflection = >(V;- -V,)°. 


Prof. Adams has since shown me a dif- 
ferent, and perhaps better, way of working, 
which I intend to make use of in the future. 
It was found that the two fine quadrant 
electrometers at Cooper’s Hill College were 
unavailable; the one given by Lord Salisbury 
not admitting of the needle being placed in 
connection with either pair of quadrants, the 
other being disabled by some casual contact. 
We therefore with heavy hearts made a last 
struggle with the old Elliott pattern and 
single quadrants. This succeeded admirably, 
and on a mean of the four best out of six 
observations, we obtained a deflection of 107 
with the intermittent current. ‘In order to 
be quite sure,” Mr. Gregory wrote to me next 
day, ‘‘of the true value of the mean deflec- 
tion we obtained, I have executed measure- 
ments with different numbers of cells. In 
these, the negative pole was to earth, the 
positive being connected at will to either 
pair of quadrants, and the needle also at will 
io either pair, giving four readings for each 








observation, | give only means, which agree 
well. 
E.M.F. k 
FF ere 3s 149 
Te casies ee 151 
Se snes eee .146 
PUR sisi occas suninss 1486 


k was calculated from the formula 
- we ee 
S=, (V,- V,)*. 


By calculation, using the mean value of f, 
the E. M. F. to give a deflection of 107 came 
out 88. By observation, using an E. M. F. of 
38 volts, the deflection was 107.25. This 
agrees so well with the calculated value that 
it will be easy to evaluate the E. M. F. corre- 
sponding to any deflection by the above 
formula.” 

The effect of oe alternations seems to 
be to lessen the deflection, though Mr. Glaze- 
brook stated, in a paper read before the 
Physical Society, that with between 10 and 
120 contacts per second the result, in charg- 
ing a condenser, was not perceptible. 

On the whole, therefore, though I agree 
with Mr. Gregory that we have not obtained 
a measure of the maximum E. M.F., but 
only an integration, disregarding sign, the 
approximation is, 1 hope, superior to any 
made before, and affords a good general basis 
for further work.—W. H. Srons, in Nature. 





“* The bridge arrangement being entirely diseon- 
nected. 
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If accounts which come to us are to be 
trusted, the New Orleans Exposition is to 
show the finest exhibit of electric lighting, 
both are and incandescent, yet seen. It 
promises to be one of the most interesting 
features of the exhibition. 

a 

We hear some complaints against the re- 
strictions put upon exhibitors by the rules 
adopted for the Government of the Electrical 
Exhibition in Philadelphia. It is impossible 
to make rules to suit everybody, and with- 
out rules no exhibition can be a success. 





The number of “underground systems” 
continues to increase and multiply. The 
man that finds one which is practical, that 
can be made an electricai and commercial 
success, has gota big fortune. But anything 
short of actual practical demonstration will 
fail to fetch the dollars. 





It will be seen by a circular published on 
another page that the Brush Company is by 
no means disposed to ‘‘ give it up so ;” that 
it has appealed from the decision of Judge 
Shipman in the case against the Weston 
Company recently tried; and that it has a 
whole broadside of cases in court against 
alleged infringers. 





It was claimed by a certain vendor of 
clams many years ago, that they should be 
eaten freely, because they ‘enlarged the 
heart, and increased the understanding.” 
But now comes the inventor and manu- 
facturer of an electric sweat band for hats 
whose claim sets forth that it ‘‘ stimulates 
the imagination, strengthens the memory, 
and greatly augments the working power of 
the brain.” Verily, great is electricity. 





A geological map of France, on a scale 


of 1 to 500,000, prepared by MM. G. Vasseur 
and L. Carez, will be completed in 48 sheets 
early next year. It is the first that has been 
executed since 1842. Some of the sheets 
have already been sent to press. 





Thus far Mr. Edison’s statement that the 
storage battery is but little more than an 
electrical toy, hardly seems to be verified, and 
by no means makes it certain that it is not to 
progress beyond its present stage. Some 
very able electricians, both here and in 
Europe, are working at it with full faith in 
its development into a practical, commercial 
success, and their opinions and beliefs are by 
no means to be lightly thrown aside. It is to 
be hoped that the Philadelphia Exhibition 
will do much to promote progre:s in this 
direction. 





“‘ What will happen,” asks a correspond- 
ent, ‘‘ when the Bell patents expire?” Give 
itup. A great many things are likely to 
happen long before that time comes, and the 
“look ahead” is altogether too long. To 
give a more serious answer, it may be said 
that when the Bell patents expire they will 
be affected just as any other patents would 
be affected by expiration, viz: they will 
simply cease to be patents, and what 
they cover will be public property. But 
there are a great many ‘ Bell patents,” and 
it is likely that there will be many more, and 
we judge it will be many a day before they 
all expire. 





It is not definitely known what subjects 
will be discussed by the Electrical Confer- 
ence to be held in Philadelphia during the 
exhibition, but the following topics have 
been suggested: The sources of electrical 
energy ; the theoretical conditions necessary 
to the most efficient construction of the 
dynamo electric machine for the various 
purposes of practical work ; the electrical 
transmission of energy ; the systems of arc 
and incandescent lighting ; the theory of the 
electric are, storage batteries, electro-metal- 
lurgy ; lighthouses for the coast ; applica- 
tions of electricity to military and mining 
engineering; lightning protection; induction 
in telephone lines, and the problem of leng 
distance telephoning ; the question of under- 


ground wires ; atmospheric electricity ; earth 
currents and terrestrial magnetism ; photom- 


etry and standards for photometric measure- 
ments, the ratio of the electro-magnetic to 
the electro-static system of units and the 
ek ctro-magnetic theory of light, and, finally, 
on account of the pressing necessity for 
accurate and uniform electrical measure- 
ments, it is probable that the question of 
establi-hing a National Bureau of Physical 
Standards will receive proper attention. 





As will be seen by the report of the meet- 
ing of the directors of the American Elec- 


tric and Illuminating Company, held in 
3oston on Tuesday, there was voted the 
regular semi-annual dividend of four per 


cent, on the preferred stock, and an extra 
semi-annual dividend of two per cent. on all 
the stock, common and preferred alike. It 
was further resolved that, as the earnings 
would warrant the payment of three per 
cent. extra dividend instead of the two per 
cent. voted, that one per cent. of the entire 
capital stock be placed in a reserve fund, 
and that, for the future, all profits over and 
above four per cent. semi-annually on the 
preferred, and two per cent. semi-annually 
on all stock be placed in said reserve 
fund, until it shall equal fifty per cent. of 
the entire capital stock. It is gratifying to 
see that this company, which, from insignifi- 
cant beginnings, and against obstacles ap- 
parently insurmountable, has come to take 
a foremost place in electric lighting, is meet- 
ing with such excellent success, and it is 
peculiarly gratifying to see that it is disap- 
pointing the hopes and wishes of its enemies 
by adopting a policy so conservative as that 
outlined above.. Three things have con- 
tributed to its success : good management, a 
good light, and slander; and the most effec- 
tive has been slander. 





'make for the side that employs him. 





AN EXPLANATORY WORD. 

The following communication has reached 
us: 

ATLANTA, Ga, July 24. 1884. 

Messrs. Detano & Co.—I desire to know the 
value of Mexican telephone stock, either the parent 
company’s or the Mexican local companies’; and, 
understanding that your Mr. DeLano is connected 
with these companies, I venture to ask for the 
information. 

Yours respectfully, 
J.C. K 

Our correspondent has evidently con- 
founded the proprietors of this paper with 
the old firm of Delano & Haines, who ex- 
ploited the Mexican telephone business, and 
we tuke this opportunity to set him, and 
others who have this false impression, right. 

Mr. Thomas H. Delano, one of the pro- 
prietors of this paper, and the only one bear 
ing the name of Delano now or at any time 
in any way connected with it, has never 
been connected with any telephone or other 
electrical company before or since he became 
interested in the ELEcTRICAL REVIEW, and 
is not to be confounded with Mr. F. M. 
Delano of Mexican telephone fame, and of 
the late firm of Delano & Haines. He bas 
been prominently connected with important 
class journals in this city for some years past 
and has devoted his entire time to newspaper 
work and not to any kind or description of 
stock jobbing operations. 

It may do no harm to add, in view of:the 
misapprehension to which this similarity of 
names has given rise, that this paper is 
owned and controlled exclusively by Geo. 
Worthington and Thos. H Delano, and 
that it has no interest to serve other than 
the general electrical interest, concerning 
which it is its aim to ‘‘ give the news and tell 
the truth about it.” 


CONCERNING EXPERTS. 

Patent cases, involving often very large 
and important interests, turn very largely, of 
course, upon expert testimony. This testi- 
mony, naturally, is of two sorts—testimony 
of fact and testimony of opinion. The value 
of an expert’s testimony as to facts depends 
upon his knowledge of the subject, and upon 
his personal reputation for truth. The value 
of his testimony of opinion depends upon the 
quality of his judgment and his personal 
honesty. In speaking of the ‘‘ value” of his 
testimony, it is not its money value, nor its 
value to one side or the other, but rather its 
value as a factor in getting at a determina- 
tion of exact justice that is mcant. 

Now there are two kinds of experts, or, 
rather, there are two ideas of what an expert 
should be, and such demand finds its ideal 
supplied. There is what may be called the 
judicial expert, whose only aim is to tell 
what he knows, and all that he knows, inthe 
interest of science, truth and justice, with- 
out evasion and without repression. On the 
other hand, there is what may be called the 
advocate expcrt, who, like a lawyer, freely 
admits that it is his desire and aim to win his 
case for the client by whom he is employed, 
and that to accomplish this it is his right and 
duty to make the most of every point in his 
favor, to take advantage of every technicality, 
and, so far as he can, to keep back and out 
of sight everything that makes against his 
client’s interests. 

It is true that of the first kind, or judicial 
experts, there are few, for the reason that the 
demand is light, and that of the second sort, 
or advocate experts, there are many, because 
the demand is great. It is not to be expected 
that litigants will employ expert witnesses 
without knowing what the nature of their 
testimony is to be, nor that the desire for 
exact justice rises so far above self-interest 
in their minds and wishes as to lead them to 
knowingly put upon the stand men whose 
evidence would make against them. It isthe 
duty of the other side to do that, not because 
it has any superior love for exact justice, but 
because it has its own interests to protect 
and its own case to win, if possible. 

This division of experts into two classes, 
judicial and advocate, renders it possible to 
understand how a man may be an honest and 
competent expert, and still have a point to 
He 





sells his opinion for the benefit of his client, 
it is true—just as the judge sells his opinions 
to the State for a stipulated sum per annum— 
but he docs not sell as his opinion what is not 
his opinion, although cases of that kind have 
doubtless occurred. A good and honest law- 
yer brings all the law tu bear in favor of his 
client that he can find—it is no part of his 
duty to cite such law as makes against his 
client. So a good and perfectly honest ex- 
pert, learned in science and the arts, brings 
to bear all that his learning teaches him in 
favor of th2 side which employshim. If the 
other side question him, he must answer on 
his oath and his conscicnce, Lut in his direct 
testimony he will, with the aid of counsel, 
bring out those points which most make for 
his own side. 

The point has been raised, and it has even 
been proposed to incorporate it into law, that 
neithcr side should be allowed to employ ex- 
perts, but that experts should be selected and 
employed by the court, and should sit in a 
semi-judicial capacity, as adjuncts and aids 
to the bench in determining questions touch- 
ing which the judges could not reasonably 
be supposed to be well informed. The idea 
is a taking one, and its execution would 
seem to make for justice and economy. But 
the trouble is that experts, even the very 
best of them, are fallible, that in the realms 
of applied science no man may dare to say 
‘I know,” and that because of this falli- 
bility there is danger of injustice through 
error. Justice is obtained in a court of law 
by allowing litigants to be represented by 
men learned in the law before judges who 
hear and determine from the sole standpoint 


of law. It is not evidence alone that deter- 
mines causes, That might be got at without 
lawyers. It is the evidence seen through 


the law as expounded by advocates who are 
required to keep within the law, upon which 
the court, judging by rules of law, deter- 
mines a cause, 

Why might not similar procedure apply 
with advantage when the knowledge and 
opinions of experts ave needed. Experts 
cannot by law, or in any othcr way, be kept 
off the witness stand. Each side has a right 
to bring forward such witnesses as it chooses, 
and the more intelligent aud well-informed 
those witnesses, the better the chance of 
justice. Why not supplement these with an 
expert or experts who shall be appointed by 
the court, sit with the court, and lend aid to 
the court in making its decision, judging 
the evidence from the standpoint of science 
as the court judges it from the standpoint. of 
law ? 





The New Orleans Exposition, 


The arrangements for the ‘‘ World’s Indus- 
trial and Cotton Centennial Exposition ” 
proceed apace, and the management is show- 
ing great enterprise and industry. From a 
circular just issued we quote the following : 
INFORMATION FOR APPLICANTS FOR SPACE. 

1. All articles intended for competition 
must be entered in the name of the manu- 
facturer or producer. 

2. Exhibitors will not be charged for 
space. 

3. Exhibitors from the United States will 
be charged a uniform entry fee of $5 foreach 
separate article entered for competition. 
The entry fee must accompany the formal 
application. Where collective exhibits are 
made without competition, the entrance fee 
shall be $5, except for State and Govern- 
ment exhibits. 
~ 4, No charge will be made to foreign ex- 
hibitors for entry fees. 

5. It is understood that all articles are en- 
tered for competition, unless otherwise clearly 
specified at the time of entry. 

6. Applicants for space, desiring to erect 
show cases, counters or partitions, must fur- 
nish to the Director General a drawing show- 
ing clearly the elevation and ground plan of 
the same, and especially indicating the sides 
of the cases intended to be open for inspec- 
tion. (See diagram, second page.) 

7. Applicants for space desiring to exhibit 
machinery will be required to furnish a 
drawing to a scale of } inch to the foot of 
the plan and distribution of the objects they 
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wish to exhibit, also the following informa- 
tion: 

Actual horse-power required for each ma- 
chine. 

Cubic feet of steam used per hour, at a 
pressure of 70 Ibs. 

Diameter of steam, water, or gas pipes. 

Diameter of discharge or drain pipes. 

Diameter width of faces, and number of 
revolutions of driving pulleys. 

The main shafts will make 120 and 240 
revolutions per minute. 

8. All countershafts, with their pulleys, 
belting, etc , for the transmission of power 
from the main shafts must be provided by 
exhibitors, and at their own cost. 

9. A reasonable quantity of water, gas, 
and steam will be supplied gratuitously 
The quantity of each must be definitely set- 
tled at the time of the allotment of space, 
and must be clearly specified in the applica- 
tion. 

Any power in excess of that allowed will 
be furnished by the management at a fixed 
price. Demands for such excess of power 
must also be settled at the time of the allot- 
ment of space. 

10. Exhibitors of machinery requiring in 
excess of ten horse-power are at liberty to 
furnish their own engines, and steam at a 
pressure of 70 lbs. will be supplied thereto. 
This is entirely optional with the exhibitor. 

11. When the allotment of space is defin- 
itely made, each exhibitor will be notified 
and furnished with a permit for space. 

Permits for space are not transferable. 


RULES FOR EXHIBITORS. 


1. The Exposition will open on the first 
day of December, 1884, and will be closed 
not later than May 31st, 1885. 

2. Articles will be admitted into the Ex- 
position from the first day of August, 1884, 
to the first day of November, 1884, both 
days inclusive 

3. Articles must be in their places, and 
all arrangements completed by the 15th day 
of November, 1884. After this date any 
space not occupied, or partially occupied, 
will be at the disposition of the Director 
General. 

4, Thespace granted to an exhibitor, witbin 
the building, is available floor or wall space, 
exclusive of the aisles and passage-ways be- 
tween the exhibits 

5. The aisles and passage-ways are abso- 
lutely reserved for public convenience, under 
the control of the Director General, and no 
decorations, trophies, fountains, or any ex- 
hibits of any character whatsoever, will be 
allowed to project into, or be placed therein. 

6. All arrangements of articles exbibited, 
and decorations, signs, etc., must be in con- 
formity with the general plan prescribed by 
the Director Géneral. No exhibitor will be 
permitted to display articles in such a man- 
ner as to obstruct the light or vistas through 
the aisles or passage-ways, or occasion incon- 
venience or injury to, or disadvantageously 
affect the display of other exhibitors. 

7. Signs will not be allowed to project be- 
yond the floor area of the space allotted. 
Signs made of paper, of muslin, of canvas, 
or of other light and combustible substances, 
will not be permitted. The size of all sigas, 
character and position of same, is subject to 
the approval of the Director General. 

8. Exhibitors’ business cards, pamphlets, 
circulars, samples, etc., may be placed within 
and be distributed from within the space al- 
lotted to them. 

9. Exhibitors will not be permitted to offer 
articles for sale in any other than the space 
allotted to them. 

Hawking will not be permitted within the 
grounds or buildings. 

10. The transportation, receiving, unpack- 
ing, and arrangement of articles for exhibi- 
tion wi!l be at the expense of the exhibitor. 

11. Exhibitors will be permitted to desig- 
nate agents to unpack, have charge of, and 
watch and repack their exhibits, at their own 
expense, the authority to such agents to be 
filed with the Director General. 

12. The management will take precautions 
for the safe preservation of all objects in the 
Exposition, but will in no manner, whatso- 
ever, be responsible fur loss or damage of 





any kind, or for accidents by fire or other- 
wise, however originating. Insurance is en- 
tirely at the option of exhibitors, and at their 
own expense. 

13. Exhibitors must provide at their own 
cost, all show cases, shelvings, counters, 
fittings, etc., which they may require. 

14. Special constructions of any kind, 
whether in the buildings or grounds, can 
only be made upon the written authority of 
the Director General. 

15. No partitions of a greater beight than 
two feet ten inches from the floor will be al- 
lowed, except on the side spaces next the 
walls of the building, where the partitions 
may extend to the gallery floor. Partitions 
in the galleries may extend to the roof gird- 
ers. Counters and railings shall be of uni- 
form height of two feet ten inches from the 
floor, on the sides next the passage-ways or 
aisles. 

All platforms must be constructed at a 
uniform beight of ten inches above the floor. 

16. The general regulations promulgated 
August 15th, 1883, are hereby made part of 
these rules. 

17. The right to alter or amend these rules 
is reserved. 





The United States Electrical Commission, 


In accordance with the provisions of an 
act of Congress passed at the last session, 
the following official document, constituting 
the United States Electrical Commission, and 
defining its duties, has been issued, and a 
copy sent to each of the appointees, viz: 

DEPARTMENT OF moot 
Wasutneaton, August 1, 1884. 


Sr: The President of the United States 
in pursuance of a_ special provision of 
Congress, has appointed a Scicntific Commis- 
sion which may, in the name of the United 
States Government, conduct a National Con- 
ference of Electriciansin Philadelphia in the 
Autumn of 1884. 

The following-named gentlemen have been 
designated as members of the Commission: 

Prof. H. A. Rowland, Prof. M. B. Snyder, 
Prof. J. Willard Gibbs, Prof. John Trow- 
bridge, Prof. C. A. Young, Prof. G. F. 
Brackett, Dr. William H. Wahl, Prof. Simon 
Newcomb, Prof. G. F. Barker, Prof. E. J. 
Houston, Prof. R. A. Fisk, Prof. Francis C. 
Van Dyck. 

This Commission, of which it has been 
deemed advisable to designate Prof. Rowland 
as chairman, will have the direction of the 
scope and character of the Conference. 

The law creating the Commission is as fol- 
lows: 

‘«That the President of the United States 
be and he is hereby authorized to appoint a 
Scientific Commission, which may, in the 
name of the United States Government, con- 
duct a National Conference of Electricians 
in Philadelphia in the Autumn of 1884.” 

‘¢That the sum of $7,500 be appropriated 
to meet the expenses of the Commission in 
conducting the Conference and investiga- 
tions, and to meet the expenses of preparing 
reports of the same; Provided, that the whole 
amount of the expense incurred by said 
Commission shall not exceed the said sum 
of $7,500, and the members of said Com- 
mission shall not receive any compensation 
for services,” 

The Commission will, therefore, invite sci- 
entific men, native and foreign, to partici- 
pate in the Conference, and will in general 
conduct the Conference in such manner as 
may seem most desirable to meet the ends in 
view. 

The necessity of selecting the conferees, 
which is left exclusively to the Commission, 
requires that the first meeting of the Com- 
mission be held as early as August 7th, 1884, 
at Philadelphia. 

It is hardly necessary to observe that this 
Commission, appointed for high scientific 
purposes, will not permit its influence to be 
exerted in behalf of any person or company, 
manufacturers of electrical apparatus or ma- 
chines. 

Your attention is especially directed to the 





fact that the members of the Commission do 
not receive any compensation for their ser- 
vices, and the whole amount of the expense 
to be incurred by said Commission shall not 
exceed the sum of $7,500, and that sum is to 
be expended according to the provisions of 
the law hereinbefore recited. 

All expenditures should be under the im- 
mediate care and charge of the Commission, 
and proper vouchers rendered therefor. 

Copies of thisinstruction have been mailed 
to each Commissioner. 

I am, sir, your obedient servant, 

FRANK T. FRELINGHUYSEN. 


The first meeting of the Commission was 
held in Philadelphia, on Thursday, August 
7th, at the Hall of the Franklin Institute. 
There were present Professors Rowland 
(chairman), Snyder, Gibbs, Trowbridge, 
Young, Newcomb, Barker, Houston, Van 
Dyck, and Dr. Wahl. An organization was 
effected by the election of Prof. M. B. Sny- 
der recording secretary, and Prof. George F. 
Barker corresponding secretary, and the ap- 
pointment of the Chairman, with the two 
Secretaries, Prof. Newcomb and Dr. Wabl 
as an Executive Committee. It is understood 
that the Commission discussed at length the 
subject of the proposed Conference, the 
manner in which it should be conducted, the 
scope and character of its work, and kindred 
subjects 

A large list of subjects of theoretical and 
practical interest were submitted by the 
members as proper themes for discussion in 
the Conference, and of these, a number of 
the most important were decided upon. It 
was further decided to extend invitations to 
a number of native aud foreign physicists of 
eminence, and practical electricians, to par- 
ticipate in the Conference 

The Commission then adjourned, to meet 
again during the present week. Until.the 
Commission has fully decided upon the de- 
tails of the week, no public announcement 
of its proceedings will be made. At the 
proper time the programme of the Confer- 
ence, and the list of conferees who have been 
selected to participate therein, will be made 
public. 

The time of opening the Conference was 
fixed for Monday, September Sth, in the 
large Lecture Hall of the International Elec- 
trical Exhibition. 





American Electric and Illuminating 
Company. 


At the regular monthly meeting of the 
directors of the American Electric I}luminat- 
ing Company, held in Boston on Tuesday 
August 12th, 1884, the following resolutions 
were unanimously adopted : 

Whereas, The earnings of the company 
for the past six months fully warrant the 
declaring of the regular semi-annual divi- 
dend of 4 per evnt. on the preferred stock and 
an extra semi-annual dividend of 3 per cent. 
on the preferred and common stock ; and 

Whereas, The greatly extended business 
of the company in covering its newly 
acquired territory—necessitating the con- 
tinued use of more capital—makes it ex- 
pedient, and prudent to give due considera- 
tion to conservative business methods, and 
to make judicious provision for future con- 
tingencies in a substantial reserve fund ; 
therefore be it 

Resolved, That the following dividends be 
declared and made payable at the company’s 
office, 197 Congress street, on Monday Sept. 
ist, 1884, viz.: four per cent. on the pre- 
ferred stock, two per cent. extra on the pre- 
ferred stock, and two per cent. extra on the 
common stock. 

Resolved, That an amount equal to one 
per cent. on the entire capital stock be taken 
from the accrued profits, and carried to a 
reserve fund. 

Resolved, That until the reserve fund now 
created reaches an amount equal to fifty per 
cent. of the cash capital of the company, divi- 
dends shall not be paid in excess of the 
amount this day declared. 

Resolved, That the transfer books be closed 
from Angust 20ih to September ist, 1884, 
both days inclusive, 





Editors Electrical Review: 


Sms :—It was remarked in conversation a 
few days since that a great objection to the 
Thomson Graded Galvanometer is that, being 
calibrated in Glasgow, it is correct there and 
there only, and that when used elsewhere 
the lines on t!e base must be moved either 
forward or backward according to the local- 
ity in which the instrument is being used. 
That this view is rather common, I have 
since discovered, but that it is untenablemay 
beeasily shown. Though it has been several 
times described, it will be necessary, in 
order to be understood, to give a hasty 
description of the instrument. For sim- 
plicity I shall refer only to the Potential 
Galvanometer, the current instrument being 
the same in principle. The Potential Galvan- 
ometer consists essentially of a coil of in- 
sulated wire, of high resistance, fixed to one 
end of a platform on which rests a magnet- 
ometer. ‘Ihe latter is supported on three feet 
and a spring ; two of these feet slide in a V 
grcove, cut ina ship of hard wood let into 
the top of the platform, and this allows the 
magoetometer to be moved nearer to and 
farther from the coil, but prevents it from 
being so turned around as to change the zero 
reading of the instrument. The sensibility 
of the instrument is charged by changing 
the posi'ion of the magnetometer on the plat- 
form. When the front of the magnet- 
ometer is placed at any division of the scale 
marked on the platform, the number stamped 
at that division indicates the deflection in 
division of the magnetometer scale, pro- 
duced by one volt difference of potential 
between the ends of the coil ; the intensity 
of the magnetic field in which the needles 
are placed being supposed unity. A perma- 
nent magnet of semi-circular shape is sup- 
plied with each instrument for the purpose 
of producing a field at the needle much more 
intense than that of the earth. The total 
intensity of field is obtained by adding the 
horizontal component of the intensity of the 
earth’s field to the number marked on the 
magact. Such, in brief, is a description of 
the instrument. 

In order to obtain the value of any deflec- 
tion, the number of divisions in the deflection 
is multiplied by the number on the magnet 
plus the horizontal component of the earth’s 
intensity at the place of test, and divided by 
the number at the division of the scale on 
the platform exactly under the front of the 
magnetometer. The result is the difference 
of potential in volts. Now, it will be seen 
that, were the objection, mentioned in the 
first part of this letter, to hold, it would be 
quite serious. For, if the figure at which 
the magnetometer rests, and which we are 
to use as a division, does not represent in 
New York what it did in Glasgow ; or if it 
is not in its proper place we are all at sea. 
But the objection does not hold, for, as was 
stated in describing the instrument, the 
figures on the platform scale represent ‘the 
deflections in divisions of the magnetometer 
scale produced by one volt potential differ- 
ence at the terminals: the intensity of the 
magnetic fie'd being supposed unity.” These 
figures, then, are not determined for the 
magnetic field of Glasgow, London, or any 
other place, except, indeed, it be some place 
whose magnetic intensity is unity. The 
point isso plain that it is curious that any 
mistake should be made. It is true there are 
variables which, in using the instrument, 
should be taken into account. These are, 
change in intensity of the curved magnet, 
due to time and proximity to other magnets ; 
and difference in intensity of the field dueto 
the earth, according to locality. These in- 
tensities should be redetermined from time 
to time, but there is no reason whatever for 
altering the position of figures on the plat- 
form scale. Jas. F, Kewty. 

Since writing the above, I have had an 
interview with the party whose remark is 
mentioned in the first part of this letter. He 
explains now that, in his case, there has 
been a partial misunderstanding. He admits 
now that, ordinarily, the scale on the plat- 
form need not be altered, but that, when he 
uses his instrument, the intensity of his field 
is not that due to the earth’s magnetism, but 
is due to local causes, such as the proximity 
of dynamos, etc. As he has no means of de- 
termining the intensity of this field, he cor- 
rects by moving the figures on the scale. Of 
course, the true way would be to leave those 
undisturbed, and determine the intensity of 
field at place of test. J. F, K. 
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«*s The gross earnings for the week end- 
ing July 12 of the Mexican Telegraph Com- 
pany were $3,518; of the Central and South 
American Telegraph Company, $3,905. 


x» In India telephone work is going on 
steadily, and the number of subscribers at 
each of the centers is on the steady increase. 
In Calcutta, Bombay and Madras, the police 
and fire stations have had systems put in for 
them, which work to every one’s satisfac- 
tion. 


«*, Our correspondent in the City of 
Mexico says that the Mexican Telephone 
Company, under the management of M. L. 
Guerand, is increasing its revenues rapidly, 
remitting nearly $1,500 monthly to the Boston 
office. Mr. Guerand has just closed a con- 
tract with the manager of the abattoirs here 
to connect the same with all butcher shops 
in this city by telephone. Sixty other new 
subscribers have been gained during the past 
month. It is proposed to establish other 
telephone exchanges in the various large 
cities in Mexico. 


*.* At the recent annual mecting of the 
Tropical Telephone Company, Col. Henry O. 
Russell, Charles Williams, Jr., Charles W. 
Jones, Nathan Appleton and Jas. 1H. Howard 
were re-elected directors, Owing to the 
small attendance of shareholders, the finan- 
cial report was not read, but was referred to 
the directors, who will receive the same at 
their next meeting, after which an abstract 
will be printed. The company’s sales last 
year were about 3,000 sets of telephones. 
Since July 1 orders for over 400 sets have 
been received. The profits on sales last year 
(July 1, 1883, to July 1, 1884) were about 
$18,000. 


9» The second complimentary moonlight 
excursion, given by the New York and New 
Jersey Telephone Company to its managers 
and operators, took place August 5, and 
proved a most enjoyable affair under the 
management of Messrs. Barney, Reilly, and 
Perry, the Committee of Arrangements. The 
steamer Magenta carried from Jersey City 
and Brooklyn about 7:30 P.M. the officers, 
exchange managers, operators, and invited 
guests to the number of 300, and sailed up 
the East and Hudson Rivers and down the 
bay, returning in time for the midnight 
trains. General Floor Manager Noonan 
ably seconded by Messrs. McCully, Lindsley, 
Quinn, and Crawford. The hours passed 
merrily, the dancing, music, and refresh- 
ments being enjoyed by all. Previous to the 
collation being served, addresses were made 
by the President, C. F. Cutler; Joel C. Clark, 
Treasurer; W. D. Sargent, General Manager; 
Superintendents Barney and Reilly, and Au- 
ditor Perry. Among the invited guests was 
Major Franklin Allen, representing Mayor 
Low of Brooklyn; W. N. Estabrook, General 
Manager New York and Pennsylvania Tele- 
phone Company; and H. L. Stork, General 
Manager Hudson River Telephone Company, 
all of whom indulged in humorous and com- 
plimentary remarks suitable to the occasion. 
Various letters and telegrams of regret were 
received from other distinguished gentlemen 
intimately connected with the telephone and 
telegraph interests of the country. 

* 


«*, An English contemporary says: 
‘* When some six years ago the capabilities 
of the telephone began to be understood, it 
was thought for many purposes it would 
supplant the telegraph, and would be of 
special utility, for instance, in transmitting 
the debates from the House of Commons to 
the printing offices of the principal news- 
papers throughout the country. Asa matter 
of fact, it is used for that purpose to a lim- 
ited extent in London; but the results are 
not altogether satisfactory, and those who 
now use the telephone would, we suspect, 


vas 





prefer to employ a telegraph system which 
left them a record of what was received, 
even if it did not quite equal in speed the 
transmitting powers of the telephone, The 
telegraph is popularly supposed to be won- 
derfully quick in its action, as it is in one 
sense; but its signals have to be spelled out 
letter by letter, whereas what is wanted is a 
system that can transmit words with the 
minimum number of signals. Some few 
years ago Signor Michela, of Ivree, in Italy, 
devised a stenographic machine by means of | 
which reports of debates could be written 
down in any European language with the 
same speed as the speakers uttered the words. 
For two years and more his machine has been 
in use in the Italian Senate, and has given 
every satisfaction. Lately the system has 
been developed into what is known as steno- 
telegraphy, in which the instrument, with 
its twenty keys, is made to transmit its steno- 
graphic signals to any number of receiving 
stations at the rate, if desired, of ten thous- 
and words an hour. It is just as easy to 
translate these signals as to read the dots and 
dashes of the Wheatstone recorder; and 
fore long steno-telegraphy will be as com- 
An experi- 


be- 


mon as ordinary shorthand. 
mental installation of the system has been 
put up at No. 1 Rue Rossini, Paris, and it 
is not unlikely to introduce a revolution in 
telegraphy, which is really very slow, for the 
simple reason that on an average at least two 
signals have to be made to indicate one 
letter.” 


_>- 
National Telephone Exchange Asso- 
ciation. 
SECRETARY'S OFFICE, y 
PoLLMAN BUILDING, 
Cuicaco, Inv., Aug. 5th, 1884.) 


DreAR Sir: On the 2d of Jwy, by order of 
the Executive Committce, the undersigned 
sent you notice of a proposed adjournment 
of the September meeting of the association 
from Providence to Philadelphia. The propo- 
sition was that the association meet at Phila- 
delphia upon Wednesday, September 3d. 
The undersigned has received numerous re- 
sponses from the members of the association 
almost unanimously favoring the proposed 
adjournment, and accordingly the Executive 
Committee have made the necessary arrange- 
ments therefor. 

The president has appointed the following 
local committee of arangements: Dr. 8. M. 
Plush, general manager of the Bell Telephone 
Company, of Philadelphia; W. D. Sargent, 
of Brooklyn, and T. b. Doolittle, of New 
York. This local committee report that it 
is advisable that the association adjourn to 
meet at Philadelphia on Tuesday, the 16th 
day of September, two weeks later than the 
date originally suggested by the Executive 
Committee. 

The reasons for the later date are as fol- 
lows: First—Hotel accommodations of a 
suitable character can be procured to better 
advantage in the middle of September than 
near the beginning of the month. Second— 
The Electrical Exposition, which is the im- 
mediate occasion of the proposed adjourn- 
ment, opens on the 2d of September, and will 
not be in complete order under two weeks 
from the date of opening. It is believed, 
further, that the middle of the month will 
better suit the convenience of the members 
in arranging to leave their own business. 

The undersigned would, therefore, respect- 
fully announce that the meeting will convene 





at Providence on Tuesday, September 2d, 
1884, at the office of the Providence Tele- | 
phone Company; and, if it be the pleasure | 
of those present to adopt the suggestion of | 
the Executive and Local committees, it will | 
adjourn to meet at Philadelphia on Tuesday, 
the 16th day of September, 1884, at 11 o’clock | 
A. M. Application for hotel accommoda- | 
tions, space for exhibits, and the like, should | 
be addressed to Dr. S. M. Plush, care of the | 
Bell Telephone Company, of Philadelphia. 
As soon as the place of meeting is selected, 
members will be notified direct by the local 
committee of arrangements, and full infor- 
mation will be given. 
Very respectfully, 
C. N. Fay, Secretary. 


| 


The United Telephone Company. 

As we have at various times pointed out, 
much attention has lately been drawn to the 
position of the telephone industry in this 
country, and an agitation has set in throughb- 
out the business community which has found 
expression in the House of Commons, and 
bids fair to obtain from the Postmaster-Gen- 
eral such facilities as will permit the further 
development of the telephone, and bring its 


| benefits within the reach of the public at 


It is dificult to realize what this 


large. 


|means unless one is acquainted with the 


progress made in other countries, notably 
the United States, where this modern giant 
has made enormous strides, for the actual 
number of exchange subscribers in this 
country, about 12,000, is no indication of 
the importance which the telephone must 
sooner or later assume amongst us. <A very 
comprehensive series of tables, compiled 
by Gen. Thomas Sherwin, Auditor of the 
American Bell Telephone Company, throws 
a strong light on the development of the tel- 
ephone in the States. According to this com- 
pilation, the following is the progress made 
luring the ycar 1883, scheduled according to 
the population of the cities and towns: 


Tel. Ex. Subscribers 
Jan. 1, 1883. Jan. 1, 1884. 


Population. 





Over 150,000..... 21,361 27,997 
50,000 to 150,000. 16,512 17,3385 
10,000 to 50,000... 85,824 47,207 
Under 10,000..... 24,031 31,000 

97,728 123,625 


The net gain during the year has, there- 
fore, been over 25 per cent., and as, accord- 
ing to the latest accounts, this rate of prog- 
ress was maintained, we may take it that 
there are at present about 150,000 telephone 
the United States. How ut- 
terly disproportionate the present position of 
the telephone is in this country is brought 
into full relief by these figures. It is evident 
that, given reasonable facilities on the part 
of the post-office, a number of subscribers in 
the United Kingdom of, say, 200,000, would 
not be an unfair estimate of what in a few 
years ought to represent the telephone inter- 
To the United Telephone Company, 
and its subsidiary companies, the task will 
evidently fall of doing this gigantic work. 
This company has quite recently absorbed— 
or is likely to absorb—its only rival, the 
London and Globe Company, and it has 
thereby obtained a complete monopoly of 
the telephone business in the United King- 
dom, and rendered the Edison-Gower-Bell 
patents unassailable. The report issued by 
the directors at the meeting of shareholders 
held last week, furnishes evidence of the 
prosperous position already achieved by the 
company, notwithstanding the restrictive 
action of the post-office. The revenue of the 
company has risen from £64,826 1s. 8d., 
during the year 1882-83, to £92,344 15s. 9d., 
for the year ending April 30, 1884. The 
working expenses have not increased in the 
same proportion, being £31,590 7s. 3d., 
against £26,434 7s. 10d., for the preceding 
year, and with the growth of the exchanges 
the proportion will become more and more 
favorable. A further dividend of 5s. 6d. 
per fully-paid £5 share is declared, making 
the total dividend for the year 8 per cent., 
and leaving a credit balance of £15,061 3s. 
7d., of which £10,000 are carried to reserve. 
The number of the subscribers to the com- 
pany’s London exchange has risen from 914 
on April 30, 1881, to 3,350, on April 30 last; 
that of the private lines from 186 to 715. 
This progress reflects every credit on the di- 
rectors, who have been able to achieve so 
much under difticult circumstances, but it is 
evident that the figure of London telephone 
subscribers,at the American rate, ought to be 
near 20,000. In the interest of the public, and 
especially of the large business community 
in this country, it is to be hoped that the 
Postmaster-General will now abandon his re- 
strictive policy. In accordance with his 
suggestion, the views of the companies have 
been laid before him in the fuilest detail, and 
we echo the wish of the board, ‘‘ That the 
distinguished economist and statesman, who 
| now presides over the department entrusted 
' with a charge so vital to the interests of so- 


subscribers in 


est. 





ciety at large as a monopoly of the trans- 
mission of letters, telegrams, and telephonic 
messages, will not allow any narrow views 
or stereotyped objections to stand in the way 
of the public good.”—London Postal Gozette. 

— me 
The National Telephone Company’s Ex- 

change at Edinburgh. 

Attention has been called to the consider- 
able progress made by the National Tele- 
phone Company, notwithstanding the diffi- 
culties under which it necessarily labors in 
consequence of the restrictions put on the 
telephone by the English Post Office author- 
ities. This company—which was established 
in March, 1881—had, on December 31, 1882, 
1,884 subscribers and 466 private subscribers, 
the number of exchanges being 24. On 
November 30, 1883, the number of exchange 
subscribers had increased to 2,896, and of 
private subscribers to 591. The continued 
active development of the company is shown 
by a further increase in the number of sub- 
scribers during the present year, the figures 
standing for June 30 at 3,561 for exchange 
subscribers, and 674 private subscribers. The 
revenue has increased from £34,117 14s. 5d. 
on December 31, 1882, to £49,027 on Novem- 
ber 30, 1883, and to £57,270 on June 30, 1884. 
The third exchange of the company in num- 
ber of subscribers is that at Edinburgh. It 
is less than four years since the first telephone 
wire was erected in that city, and for a con- 
siderable period its successors were few and 
far between. As the merits of the new in- 
strument, however, as a means of rapid and 
confidential intercourse between widely sep- 
arated points, came to be better understood, 
business men began to take advantage of it 
more and more, until to-day the subscribers 
to the central exchange system, which in- 
cludes Edinburgh, Leith, Newhaven, Trinity, 
and Granton, number no less than 290, 
Amongst these are included nearly all the 
leading firms and institutions in the district. 
These 290 subscribers make amongst them- 
selves, on an average, 1,480 communications 
per day. Every subscriber therefore employs 
his telephone, say, five times a day, or 1,825 
times during the year. As each communi- 
cation consists of at least one question and 
answer, this represents 3,650 messages or 
telelogues—as telephonic dispatches have 
come to be called—per subscriber per year. 
The rate of subscription being £15 per 
annum, the cost of each message is rather 
more than nine-tenths of a penny. As a 
matter of fact, however, secing that the num- 
ber of words of which a communication may 
consist is unlimited, it is scarcely fair to 
compare a telelogue with a telegram. The 
cost of the former is constant, whatever its 
length; that of the latter increases at the rate 
of 3d. for every five words over twenty. In 
addition ,it must not be overlooked that two 
telegrams are required to do the work of the 
shortest telephonic communication. Looked 
at from another point of view, the telephone 
costs each subscriber rather more than 93d. 
per day, or 5°. 9d. per week. The wages of 
this novel servant are therefore not in excess 
of that of an ordinary message boy. The 
company, moreover,supplies a second line to 
any subscriber at a cost of £10 per annum, 
thus materially reducing the expense of tele- 
phonic communications where, for instance, 
a place of business and a residence are both 
put in connection with the exchange. 

The utility of the telephone in Edinburgh 
has lately been greatly increased by the open- 
ing of a trunk line to Glasgow, by means of 
which any subscriber to the Edinburgh ex- 
change may be connected with any of the 
subscribers—and they number about 700— 
to the Glasgow exchange. The additional 
charge for this service varies from £50 to £25 
per annum, according to the facilities re- 
quired. The whole of this rental, owing to 
the conditions imposed by the Post Office, is 
paid over to the Government, the telephone 
company working the service free of charge 
for the benefit of its subscribers. It is to be 
hoped that in the ntgotiations now being 
carried on between the Postmaster-General 
and the telephone companies further con- 
cessions will be made to the latter as regards 
trunk wires. There are in all sixteen sub- 
scribers to this Glasgow line—three in Edin. 











August 16, 1884.] 


HLECTRICATL REVIHW. 








burgh, five in Leith, and eight in Glasgow— 
and if the departmental regulations were 
relaxed the number would, no doubt, be 
largely increased. As trunk wires also exist 
from Glasgow to Paisley and Greenock, 
Edinburgh subscribers may likewise com- 
mupicate with the subscribers to the Paisley 
and Greenock exchanges upon paying the 
Government charges. It is an interesting 
fact that the trunk wire between Edinburgh 
and Glasgow is the longest telephonic line in 
the United Kingdom. The communications 
passing over it sometimes numbef fifty in 
ope day. 
—— ee 


Telegraph and Telephone Wire of the 
Most Superior Quality. 


Our contemporary, the Cummercial World, 
says the rapid extention of telegraphic and 
telephonic communication throughout the 
country has given a great impulse to the 
introduction’of improvements in the manu- 
facture of wire for such purposes, and it 
may almost be said that the acme of per- 
fection in this line of goods has been reached. 
At least it is certain that the wire makers 
keep pace with the requirements of the elec- 
tricians, and that any indicated need on the 
part of the latter is promptly met by the 
enterprise and mechanical skill of the wire 
manufacturers. 

No concern has gained a higher reputation 
in the production of this class of goods than 
the Palmer Wire Company, of Palmer, 
Mass. They are extensive manufacturers of 
all descriptions of iron, Bessemer, and cast 
steel wire, bestowing especial attention upon 
the production of wire for telegraph and 
telephone work. Their mill is fully equip- 
ped with the latest improved machinery and 
mechanical appliances for the manufacture 
of goods of this class, and they can with 
confidence claim that their wire has no 
superior in the market. Only the best ma- 
terials are employed in its production, and 
the minutest details of the manufacturing 
process are observed with the most scrupu- 
lous care. The quality of their goods is 
fully guaranteed, and the prices are the 
lowest that can be consistently named in 
connection with first-class material and work- 
manship. 

Their wire is exclusively used by some of 
the largest telephone companies in the coun- 
try, and very extensively by many others, 
and in all instances it affords the most entire 
satisfaction, as is evidenced by the numerous 
testimonials on file in the company’s office. 
At the present, when line construction is 
being rapidly carried forward, the company 
is overwhelmed with orders, and the capacity 
of their works is tested tothe utmost. Their 
‘‘continuous process” enables them to fur- 
nish wire in great lengths, and in quality of 
material, finish, and conductivity, it is war- 
ranted fully equal to the best that is made. 
The company’s works are very extensive 
and complete. 

The estimation in which their wire is held 
is shown by the fact that the Palmer Wire 
Company were awarded the contract for 
furnishing the wire to be used in making the 
cable and hawser ropes for the U. S. steel 
steamers Chicago, Boston, Atlanta, and Dol- 
phin, the building of which was some time 
since authorized by Congress. The quantity 
of the wire to be supplied is about 55,000 
pounds, and the government tests imposed 
were of the severest description. 


———_e——_ 


Steamer William Orton, of the Western 
Union Telegraph Company’s cable service, 
successfully laid a new telegraph cable be- 
tween Martha’s Vineyard and the mainland 
on Sunday last. Communication was estab- 
lished Monday. 


-_ 
The Telephone at Plymouth, England, 


The Western Morning News has the follow- 
ing on this subject : 

‘“We do not think the Government sufii- 
ciently estimates the damage which is being 
done to its reputation by the action of the 
postal authorities with regard to the tele- 
phone. Interests which touch men’s pock- 





ets and daily convenience are much more 
potent in influencing their politics than 
abstract views as to franchise or foreign 
policy. When it is seen that vear after year 
the Post-office is acting as a deadweight on 
the development of the telephone, is repress- 
ing its extention to the purposes of com- 
mercial life and discourging inventors, it is 
obvious that such procedure becomes vastly 
irritating to business men, and leads them to 
desire a truly liberal administration of the 
department which has so long been guided 
by the worst instincts of ultra-Toryism. 
Much was hoped from placing so able and 
enlightened a statesman as Mr Fawcett at 
the head of the Post-office, and proportion- 
ately great is the disappointment at finding 
that in the matter of the telephone and _ tele- 
phone exchanges there is nothing but pro- 
crastination, repression, and narrowness, re- 
sulting in financial failure, and public io- 
convenience. In Plymouth, Devonport, and 
Stonehouse, three years ago, there were 150 
resicents, each of whom could speak to the 
other through a telephore exchange. But 
official pique on the part of the Post-oflice 
put a stop to this, and established a so-called 
Post-office exchange. The number of mem- 
bers has never exceeded forty-six ; it has 
now fallen back to forty-two, and several 
other subscribers have given notice to leave 
unless the numbers are so increased as to 
make the exchange really worthy the name 
Plymouth is but a sample of nearly every 
other town where the Post-office monopoly 
has taken effect, and Post-oftice exchanges 
have been instituted. But for the Post- 
master-General’s veto a real and useful ex- 
change might be established in the Three 
Towns next week, ata subscription for less 
than that which the Post-oflice demands. 
The Liberal Government protest against 
obstruction in Parliament, but itself practi- 
tices it all over the country.” 


—— me 


The River Plate Telephone Company. 

It having been suggested by the committee 
of investigation of the Consolidated Tele- 
phone Construction and Maintenance Com- 
pany, that the shareholders should indi- 
vidually purchase from their company shares 
held by it in the River Plate Telephone and 
Electric Light Company, it may be well to 
acquaint them with certain facts relative to 
telephone interests in the River Plate, in 
regard to which it is probable the gentlemen 
recommending them to make the investment 
referred to are themselves not thoroughly 
informed, but which have an important bear- 
ing upon the value of the suggested invest- 
ment. The propertics of the River Plate 
Telephone and Electric Light Company are 
situate in the cities of Buenos Ayres and 
Monte Video. In each of these cities there 
exists an opposition company, with more 
subscribers than the River Plate Telephone 
and Electric Light Company. The instru- 
ment in use by these opposition companies— 
the United Telephone Company of the River 
Plate in Buenos Ayres, and the Campania 
Telefonica La Uruguay in Monte Video— 
(and for which these companies possess ex- 
clusive rights) is that known as the ‘‘Bell- 
Blake,” the only one used to any extent by 
telephone exchanges in England and the 
United States, and generally throughout the 
world. The instrument used by the River 
Plate Telephone and Electric Light Com- 
pany, and the only one which that company 
has the privilege of using, is known as the 
“*Gower Bell,” and is universally acknowl- 
edged to be an inferior and almost obsolete 
instrument, 

In the city of Buenos Ayres, the River 
Plate Telephone and Electric Light Company 
had, about one year ago, more than double 
the number of subscribers of the opposition 
company there. It now has less subscribers 
than that company. On February 1 of the 
present year there was no opposition to the 
River Plate Tclephone and Electric Light 
Company in Monte Video. The opposing 
company in that city has already a larger 
number of subscribers than the River Plate 
Telephone and Electric Light Company. 
The rapid growth of these opposition com- 
panies is chiefly due to the superiority of the 





instruments used. It is but reasonable to 
anticipate that this superiority will continue 
to make itself manifest. 

The United Telephone Company of the 
River Plate represents the interests of the 
most powerful telephone organizations of 
the United States, where the telephone has 
been made a far greater scientific and finan- 
cial success than in any other part of the 
world. It is also allied to various local com- 
panies in the River Plate, having exchanges 
in Rosario, Santa Fe, Cordoba, and Parana. 
as well as at Monte Video. It can hardly be 
supposed that the gentlemen constituting the 
committee who recommend the purchase of 
these River Plate Company's shares, in the 
brief period they have been able to devote to 
their investigations, have become fully con- 
versant with the situation of telephone affairs 
generally in the River Plate. A more ex- 
tended and thorough investigation than they 
have yet had time to make would not, it is 
believed, have afforded proper grounds fur 
such a recommendation. 

———_ pe 

.... The important pooling arrangement 
between the Baltimore and Ohio, the Postal 
and the Bankers and Merchants’ Telegraph 
companies went into effect several days ago. 
These three companies will be conducted 
under joint management, with the following 
named officers: Executive manager, David 
M. Bates; general manager, Garrett 8. Mott; 
general superintendent of the Eastern Divi- 
sion, James G. Smith; general superintendent 
of the Western Division, John E. Zeublin. 
The Eastern Division embraces the terrilory 
east of Ohio, including the old Southern 
Company’s lines, and the Western Division 
embraces all of the territory west of and in- 
cluding Ohio. The respective headquarters 
of the two divisions are in New York and 
Chicago. 

.... The New York, Ontario and Western 
Railway Company commenced an action in 
the Supreme Court last week to restrain the 
Western Union Telegraph Company from 
interfering with the wires along the line of 
its road. An injunction was obtained from 
Judge Bartlett restraining the Western Union 
from any interference until further order of 
the court. In 1878 the veceivers of the 
Oswego Midland Railroad Company made an 
agreement with the Western Union by which 
the wires along its lines were to be operated 
by the telegraph company. The number of 
wires then in possession of the receivers and 
specified in the agreement was three. Sub- 
sequently the Ontario and Western Com- 
pany purchased all the property of the Mid- 
land Company under foreclosure, the 
agreement with the Western Union being 
continued. This agreement terminated yes- 
terday. About a week ago the Ontario and 
Western Company leased the wires in ques- 
tion to the Baltimore and Ohio Telegraph 
Company, to take effect upon the termina- 
tion of the Western Union contract. After 
this contract was exccuted the Western 
Union Telegraph Company claimed to be the 
owner of one of the wires, and demanded 
that the railway company should either 
allow it the use of the wire or pay a large 
sum of money, and threatened that if its 
terms were not conceded to tear down the 
wire at once. Its claim is based upon the 
fact that the wire in question was put up 
previous to 1878 by the Atlantic and Pacific 
Telegraph Company, and that notwiths!and- 
ing subsequent proceedings it was still the 
property of the Atlantic and Pacific. As 
that company had been consolidated with 
the Western Union, the title of the wire, 
therefore, passed to the latter company. 
Judge Blachford decided this point in favor 
of the railway company previous to 1878, 
deciding that the Atlantic and Pacific had no 
right, title, or interest in the wire. 

The wires were turned over to the Balti- 
more and Ohio, and a large amount of busi- 
ness has been transacted. The change cuts 
the Western Union off from connection with 
about 50 offices, many of them being quite 
important. The order to show cause why 
the injunctions should not be continued 
during the pendency of this suit is returna- 
ble before Judge Barnard, at Special Term, 
in Brooklyn 
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.... A company has been organized to lay 
a cable from Brazil to New Orleans, via St. 
Thomas, to cost $3,000,000, which will work 
in connection with the Bennett-Mackey cable. 

..+. The Bennett-Mackey Atlantic cable 
will be ready for public service in October. 
One cable is already finished, and the other 
nearly so. The cost will reach $7,000,000. 
The rate will be materially less than by the 
old cable. ; 

...- At the semi-annual meeting of the 
Anglo-American Cable Company in London, 
last week, the report showed a falling off 
in the receipts ef £13,377, compared with 
the first half of 1883. The report proposed 
the setting apart of £75,000 for a renewal 
fund, and the declaration of a second quar- 
terly dividend of 17s. 6d. percentage on 
ordinary stock, and of 35s. on preferred 
stock, The chairman said that the company 
was about to meet with another baleful 
competition, but its property was in good 
order. The decrease in earnings was owing 
to the depression of trade. The report was 
adopted. 

‘ A contract was executed recently 
transferring the control of the telegraphic 
wires on the line of the New York, Ontario 
and Western Railroad, between New York 
and Oswego, from the Western Union to the 
Baltimore and Ohio Company. The con- 
tract took effect August 6, on which date the 
present contract of the Western Union ex- 
pired. This new arrangement terminates a 
bitter struggle which has been going on for 
several months between the Western Union 
and the Baltimore and Ohio companies for 
possession of these wires. The Baltimore 
and Ohio telegraphic system gains about 
100 important offices, and it is claimed that 
the company will now be able to reach more 
points in this State than have ever before 
been operated by any line in opposition 
to Western Union. Since Mr. Bates became 
president and general manager of the Balti- 
more and Ohio Telegraph Company that 
organization has succeeded in making favor- 
able contracts with a large number of rail- 
roads, among them being the West Shore, 
Nickel Plate, New York, Ontario and West- 
ern, Cincinnati, Washington and Ohio, Ohio 
and Mississippi, and Gulf, Colorado and 
Santa Fé. 

. An injunction restraining the Inter- 
national and Eastern Telegraph Company 
from attempting to enforce the payment of a 
note for $15,000, given by the Bankers and 
Merchants’ Telegraph Company, and from 
selling, pledging, or parting with any of the 
mortgage bonds of the Bankers and Mer- 
chants’ Company, has been granted by Judge 
Bartlett, in Supreme Court Chambers. The 
Bankers’ Company alleges that on March 29, 
1884, the International Company pretended 
to sell it certain telegraph lines, poles, and 
wires between various points in the State, 
for which it agreed to pay $25,000 in cash 
and $40,000 in its first mortgage bonds, 
Subsequently this agreement was changed, 
and the Bankers’ Company paid to the Inter- 
national Company $10,000 in cash and gave 
a note for $15,000, payable in sixty days. 
The note was secured by $30,000 worth of 
the general mortgage bonds of the Bankers’ 
Company. This agreement was accepted by 
the International Company, but so far, it is 
claimed, the International Company has 
failed to convey any title whatever to the 
property. It is also claimed tbat the consid- 
eration of the note has failed, and that the 
agreement has not been ratified by a three- 
fifths vote of the directors of the Interna- 
tional Company or of a majority of the 
stockholders. Payment of the note was re- 
fused August 2 on the ground that the 
Bankers’ Company has received no consid- 
eration. With the understanding that the 
International Company was about to enforce 
payment of the note and to sell the mortgage 
bonds held as collateral, the injunction was 
applied for. 
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** The Italian government proposes to 
found a central magnetic observatory at 
Rome, to be placed under the direction of 
the Meteorclogical Office. The government 
asks for a vote of 176,000 francs, in addition 
to an annual sum of 5,505 francs for general 
expenses and 11,500 francs for personnel. 

* * The electric railway at Brighton, in 
England, isa success. It runs along the shore 
every ten minutes picking up passengers as 
it goes, and can be stopped, when hailed, as 
easily as an omnibus. Its motion is sliding 
and pleasant. Its capacity is apparently un- 
limited. It is to be extended to the western 
end of the Brighton Beach, and is then ex- 
pected to yield a very handsome revenue to 
its promoters. 

* * It is said that the new torpedo boat of 
Captain John Ericsson will be one of the 
most terrible of all engines of warfare. This 
boat, now neatly completed, will be able to 
overtake the swiftest vessel afloat, can elude 
all missiles that may be hurled at it, and will 
carry a torpedo which can shatter and sink 
the strongest ship. The torpedo differs from 
all others, and the firing will be either by 
electricity or compressed air. 

* * It is claimed that one of the most effi- 
cient forms of railway electric signals, as 
proved by experience, is that operated on the 
principle of the closed or constant elcetric 
circuit, the rails being used as conductors. 
The track is divided into mile sections, and 
at one end of the sec'ion is placed a battery, 
one pole being connected by wire with the 
rails of one side of the track, while the other 
pole is connected by wire with the rails of 
the other side; at the other end of the sec- 
tion is placed the signal, moved by a weight 
or spring, the latter controlled by an electro- 
magnet. When the electro magnet isexcited 
it causes the signal to take the safety position, 
and when the electro-magnet is demagnetized 
it causes the signal to indicate danger. 

* * Tt is stated that L. G. Woolley, of In- 
dianapolis, one of the inventors of the loco- 
motive electric headlight, bas invented a 
thermo-electric generator, which is believed 
by experts to be the beginning of a revolu- 
tion in the use of the electric fluid. The 
generator is like a copper boiler, and stands 
on the frame of an ordinary sewing machine. 
It is operated by a coal oil lamp, and the 
flame of one used at night to give partial 
light in a sick room furnished a supply of 
electricity which ran a one-horse engine and 
illuminated four incandescent lamps. The 
inventor claims that he will be able to fur- 
nish motive power for all purposes in which 
stationary engines are used at one-twentieth 
of the present cost. His generator is at- 
tached to a telegraph wire running from 
Fleuago to Louisville, and thence by a loop 
to New Albany, and with the expenditure of 
no material except the oil in the lamps under 
the generator, is supplying all the electricity 
needed for telegraph purposes. 

** An improved thermopile, invented by 
Dr. G. Gore, for measuring small electro- 
motive forces, has about 300 pairs of hori- 
zontal, slender, parallel cotton-covered iron 
and German silver wires mounted on a 
wooden frame. About 1.5 inches of the 
opposite ends of the wires are bent down- 
ward to a vertical position to enable them to 
dip into liquids at different temperatures con- 
tained in long, narrow troughs, the liquids 
being non-conductors, such as melted paraf- 
fine for the hot junctions, and the non-volatile 
petroleum, known as thin machinery oil. 
The electromotive force obtained varies with 
the temperature; a pile of 295 pairs having a 
resistance of 95.6 ohms at 16’ C. gave with 
a difference of temperature of 100° an electro- 


motive force of .7729 volt, or with 130° an } 


electromotive force of 1.005 volts. Each 
element, therefore, equaled .0000262 volt for 
each degree Centigrade difference of tem- 





] 
perature. It can measure the gz3,; part of 


a volt, but for higher electromotive forces 
than a volt several of the piles must be con- 
nected in serics. 

* * One of the features of the Philadel- 
phia Exhibition will be a display of electro- 
types of some of the rare coins exhibited in 
the British Museum. The fac similes of 
these ancient relics were presented to the 
American Numismatic and Archeological 
Society of New York, and hy them sent to 
the Electrical Exhibition in that city. The 
coins will be arranged in seven cases, show- 
ing historical and geographical advances 
made in the ancient art of coinage from B. 
C. 700 down to the Christian era. 

Arranged in the compartments the display 
will be as follows: 

I. Circa B. C. 700-480. Period of archaic 
art, ending with the Persian wars, 

II. Circa B. C. 480-400. Period of transi- 
tional and early fine art to the end of the 
Athenian supremacy. 

Ill. Cirea B. C. 400-336. Period of the 
finest art age of the Spartan and Theban su- 
premacies. 

IV. Circa B. C. 338-280. Period of later 
fine art. Age of Alexander and Diadochi. 

V. Circa B. C. 280-190. Period of the 
decline of art. Age of the Epigorii, ete. 

VI. Circa B. C. 190-100. Period of con- 
tinued decline of art. Age of the Attalids. 

VII. Circa B. C. 100-1. Period of late 
decline of art. Age of Mithradates the 
Great and of Roman Dominion, 

Each of the seven compartments is di- 
vided horizontally into three geographical 
sections, containing the coins of Asia Minor, 
Pheenicia, Syria, ete., and Egypt, Northern 
and Central Greece, the Peloponnesus, and 
the islands of the A gean and those of Italy, 
Sicily, the southern shores of the Mediterra- 
ncan and Western Europe. 

* * “Tn 1876, Charles T. Chester intro- 
duced in New York, under the name of 
‘magazine battery,’ the De la Rive peroxide 
of lead cell. This element is remarkable for 
its high electromotive force, and, among 
single fluid cells, for its constancy of action. 
The depolarizing substance is cxpensive ; 
and, as put upon the market, it contained 
traces of nitric acid, which proved destruc- 
tive to the zincs. Notwithstanding the 
latter defect, the cell exhibited incontestable 
merits. Two cells were tested In both the 
negative plate consisted of a carbon plate 
embedded in peroxide of lead contained in 
a porous cup. This cup was 3 inches in 
diameter and 5.8 inches high. The positive 
plate was the common Leclanche cylinder of 
zinc, 1g in. in diameter, and Tin. long. They 
were placed in a cylindrical glass cell, 4 in. in 
diameter and 6 in. high, half filled with fluid, 
which for one cell was dilute sulphuric acid 
(1 part of acid to 14 parts of water), and for 
the other cell a saturated solution of sal- 
ammoniac. The internal resistance of the 
former at the first closing of the circuit was 
1.7 ohm, and at the end of the trial 7.5 ohms. 
These cells were allowed to stand for a few 
days without closing the circuit, and the 
change in electromotive force was noted by 
Law’s method as follows: Feb. 19, 1876, 
acid cell, 2.305 volts ; sal-ammoniac cell, 
1.800 volts. Feb. 24, acid cell, 2.128 volts ; 
sal-ammoniac cell, 1.664 volts. Feb. 25, 
acid cell, 2.057 volts; sal-ammoniac cell, 
1.689 volts. Feb. 26, acid cell, 1.994 volts ; 
sal-ammoniac cell, 1.642 volts. They were 
then placed at work continuously for five days. 
After a rest of two days, and a re-amalgama- 
tion of the zincs, which had begun to suffer, 
the circuit was again closed, the electro- 
motive force being 1.580 and 1.490 volts re- 
spectively. At the end of the thirty-third 
day both cells were exhausted, new zincs 
and fluids being required. About a minute 
after the circuit was finally broken, the 
electromotive force of the ucid cell was .471 
volt, and of the other, .803 volt. 

* * Much interest is felt among experts 
and others who are connected in the manu- 
facture and the use of steam-powerapparatus 
in the successful working of the new method 
of developing steam power which is being 
introduced by the New England Motive 
Power Company of this city. The appara- 
tus is in constant use at the works of the 





Hollowell Granite Company on Medford 
street, in the Charlestown District. It has 
been in use there some ten weeks, and gives 
entire satisfaction in respect both to the 
economical development of power and the 
saving of fuel, ¢. ¢., about 50 per cent. of 
coal is saved, and the same amount of power 
is now developed by the use of one boiler of 
50 horse-power that formerly was produced 
by this boiler and another one of 30 horse- 
power. The new method is not, however, 
wholly a matter of improved apparatus. 
The chief factor in the gain that is made 
consists in the mingling of a certain propor- 
tion of methylic spirits, or pure wood alcvhol 
with the water from the boiler. The pro- 
portion has been varied in different experi- 
ments, but the engineer of the granite com- 
pauy has derived results most satisfactory on 
the whole by using 10 per cent. of the 
spirits. The gain comes from the clement 
of alcohol. There is no special virtue in 
this particular kind of alcohol, and the 
ordinary alcohol of commerce would serve 
as well, and might be preferred if it were as 
cheap, The advantage is that the admixture 
of alcohol permits the water to be vaporized 
at a considerably lower degree of tempera- 
ture, namely, at 160 degrees of Fahrenheit, 
instead of, in case of water simply, 212 
degrees. The apparatus does not require any 
different boiler construction, but it is an out- 
side attachment which may be adjusted to 
any boiler. By means of it the compound 
of water and alcohol may be used over and 
over again during a period of weeks, so that 
the cost for alcohol after the first outlay is 
very slight. The apparatus consists mainly 
of a condenser in combination with a three- 
cylinder pump, One cylinder forces the 
exhaust steam into the coils of the condenser, 
and another carries outside the coils a volume 
of salt water drawn directly from the dock 
alongside the engine house. The third is 
the vacuum cylinder, which is of service in 
returning the condensed vapor to the boiler. 
This vacuum cylinder serves also in another 
way by relieving the direct internal pressure 
of boiler, so that while under the former 
method a pressure, as indicated by the 
steam gauge, of 65 pounds was employed, 
45 pounds is now found to be sufficient. 
Another advantage appears in the use of the 
alcoholic combination in the gain of time 
required for getting up steam, but about half 
the time formerly required being now needed. 
A series of practical tests of this invention— 
which has been patented here and abroad— 
is now in progress at the Navy Yard in 
Washington, and a report, giving results 
measured with scientific accuracy, will 
probable appear at an early date. The in- 
ventor of the process is Mr. William L. 
Lowrey, of Boston. Mr. W. S. Chamberlin, 
formerly general agent of the Hartford 
Steam Boiler Insurance Company, is the 
manager. 
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The Electre-Chemical Equivalent of 
Silver. 


In the Journal de Physique for July, M. 
Mascart has an article in which he gives an 
account of recent experiments undertaken 
by him to determine the weight of silver de- 
posited or dissolved during one second by a 
unit of current. Some few months ago he 
arrived at the conclusion that the quantity 
was 11.24 m. g. Kohlrausch gives 11.36, 
and Lord Rayleigh 11.19. Since these deter- 
minations F. and W. Kohlrausch, by a fresh 
series of experiments, have found it to be 
11.183, and Lord Rayleigh has recently, 
March, 1884, made it 11.18. Accordingly, 
M. Mascart thought it necessary to re-verify 
his calculations, and acknowledges that he 
was deceived. Without going into his cal- 
culations, we may say that he now gives his 
result as 11.156 m. g. The chemical action 
of one ampere per second, or of one coulomb 
will, therefore, be, says M. Mascart: 

According to Kohlrausch, 1.1183 m. g. of 
silver dissolved. 

According to Rayleigh, 1.118 m.g. of silver 
dissolved. 

According to Mascart, 1.1156 m.g. of silver 
dissolved. 





Electro-Magnetic Ore Dressing. 

A few years since, the announcement was 
made through the technical press that a 
system of electro-magnetic ore dressing had 
been tried in Germany. The plant which 
has now been at work for three years wa’ the 
Friedrichssegen mine, near Oberlohustein, 
has been recently described in greater detuil 
by Herr Otto Heberle, at a meeting of the 
Verein Deutscher Ingenieure. he Fried- 
richssengen mine produces ore containing a 
good deal of iron ore and zinc blende, which 
are difficult to separate, because their dens- 
ity is nearly the same. Two classes of ore 
are mined, cobbing ore, from which some 
pure salable ore 1s separated by hand sorting, 
and smalls. That part of the cobbing ore 
that is rejected in sorting goes to the electro- 
maguetic separators, while the smalls are 
dressed in the usual manner. Middlings 
containing blende and iron ore are obtained 
also in this dressing, and they too go to the 
electro-magnetic plint. The* material for 
that process obtained by sorting ranges in 
size from 40 to 120 millimeters, while the ore 
from the ordinary dressing plant is 6-milli- 
meter stuff. It is worked by first roasting, 
separating by means of the electro-magnets, 
and then jigging. 

The object of the roasting is to prepare 
the material for the subsequent process by 
converting the iron into magnetic oxide. The 
picked lump ore is roasted in a shaft kiln, 
with coke dust as fuel. The consumption 
of fuel is slight on account of the sulphur in 
the blende, not being greater than 110 pounds 
to 8 tons of ore, which are daily put through 
one furnace. The furnace requires the labor 
of two men. The roasted ore goes to a rock 
breaker and to a pair of rolls below it, which 
reduce the rock to a 5-millimeter grain, and 
deliver it to an elevator that takes it to the 
electro-magnets. 

The fine middlings obtained in the wet 
dressing are worked in one reverberatory 
furnace with a hearth 12 feet wide and 38 feet 
long, provided at each side with a fireplace, 
5 working doors, and a discharge opening, 
and in one smaller reverberatory, the hearth 
of which is 6 feet wide and 22 feet long, and 
which is provided with one fire-place, two 
working doors, and a discharge opening. 
Roasting takes an hour andabhalf. These 
two furnaces have a capacity of from 18 to 
20 tons in twenty-four hours; but of course 
the cost of fuel and labor is much greater, 
being fully three times as large as that of 
roasting the lump in kilns. After being 
roasted, the ore is spread out on a cooling 
floor, is then passe | over the screens to get 
out sintered lumps, and is then delivered by 
a bucket elevator to the hopper into which 
the crushed and calcined lump ore goes. In 
this hopper, the ores are put through ascreen 
with 4-millimeter mesh, the fines falling 
through chutes to the magnetic separators, 
while the coarse is crushed by a small set of 
rolls. 

The dressing is done by 16 electro-magnetic 
apparatus arranged ia sets of four in pairs 
above one another. The upper pair receives 
the ore from the chutes, and partially separ- 
ates the blende from the iron. The products 
obtained are worked over once more in the 
lower apparatus. They are : 

1. A mixture of blende and quartz. 

2. Iron ore. 

3. Blende middlings. 

4. Iron ore middlings. 
are treated over again. 

a a eee 
The Cleveland Electric Street Cars. 

The Cleveland Herald says that the ma- 
chinery for a second electric strect car is in 
place, and the car will be running in a few 
days, when the interesting experiment of 
passing two cars—one on a switch and the 
other on the main track— will be tried. The 
mechanism to enable this to be done is said 
to be very simple. It is an automatic ar- 
rangement that reverses the current, much as 
the electric currents are switched about on 
the keyboard in a telegraph office. Mr. 
Knight has no fear but the two cars will run 
as well as a single one now does. It was not 
long ago when one electric light was all that 
could be burned on acircuit, Now eighty 


The middlings 
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lights are burned with ease, and, as surely as 
more than one light on a circuit will burn, so 
surely more than one car will run. It is 
difficult to understand how the car now run- 
ning on the Garden Street extension could be 
improved. It ran up and down the line yes- 
terday at a speed often exceeding the fastest 
time of a street car team. A test of the 
power of the motor was made the other day, 
when a second coach was attached to the 
electric car, and 100 passengers were drawn 
with ease. One change in the mechanism of 
the car will be made. The full electric cur- 
rent is coursing through the machine even 
when the car remains stationary, and if it 
stands any length of time the motor becomes 
highly heated. When the car is running, 
the motor is not heated to any great extent. 
The new device will enable the operator to 
turn off the current, and thus relieve the 
motor when the car stops. 

It was amusing yesterday to watch the pas- 
sengers who boarded the car. Some took the 
invention as a matter of course, while others, 
and especially the ladies, evinced great 
curiosily, and were not at all alarmed when 
the trap-door over the box containing the 
motor was opened, and many-colored electric 
flashes played around the machinery. The 
electric current that propels the car has suf- 
ficient force to instantly kill the person who 
handles the wire carelessly, and Mr. Knight 
states that he bas sustained several shocks. 
He works about the machine with great cau- 
tion. There cannot be the slightest danger to 
the passengers, however. 

An unexpected drawback is the fact that 
half the horses that pass the car are fright- 
ened by it. There is nothing unusual in the 
appearance of the car, and it makes no noise 
besides the whirr of the motor, running at 
about 1,000 revolutions a minute. The 
whirr cannot be heard outside the car, but 
the sight of the vehicle moving off with ap- 
parently nothing to propel it is a source of 
constant surprise to a horse. Even old plugs 
were frightened, and one passenger opined 
that the horses, jealous of a loss of business, 
had combined to express their disapproval of 
the invention. 

As showing the financial success of the in- 
vention, Mr. Knight said: ‘‘ The aggregate 
expense of running two cars will be $5 a day. 
From eight to twelve horses to a car are re- 
quired on a street car line. Two electric 
cars will displace twenty-five horses on this 
road. and the daily expense of the animals is 
about $13. The life of a street car horse is 
about three years, while a motor will last 
fifty years. In fact, there is little about it to 
wear cut—so little that none of the electric 
light machines, which have been put up by 
the Brush Company, have ever required re- 
pairs, and the question of wear is hardly taken 


into account.” 
+e ——_ 


The Recent Decision of Judge Shipman. 

The Brush Electric Company has issue the 
following circular : 

“It will, no doubt, surprise our agencies 
and lighting companies to learn that a suit 
of this company against the U. S. Electric 
Lighting Company, which has been before 
the court for a long time pa-t, has been deci- 
ded by Judge Sbipman im favor of the 
defendants. The decision was a great sur- 
prise to us, and we have every reason to 
believe it was fully as much a surprise to the 
defendants. There were a number of intri- 
cate points in the case over which great labor 
was spent by both sides, all of which were 
decided in our favor, and the case finally 
turned on a single point, which was a very 
simple one, and we supposed entirely clear. 
In 1876, two years prior to the date of Mr. 
Brush’s patent, a man named Hayes made a 
lamp containing a clamp somewhat re- 
sembling the clamp used in the Brush lamp, 
but used quite differently. The lamp wasa 
failure, and after a number of attempts to 
make it work properly, the clamp was taken 
off, thrown into a scrap box, and the whole 
matter dropped. No other lamp was ever 
made with the clamp, and as this one had 
never been regarded as successful, either by 
the maker or any one else, until it was 
thought that it could be made use of to beat 
us, and was, as we believed, purely expcri- 


mental, we treated it as an abandoned ex- 
periment, and, therefore, no anticipation of 
Mr. Brush’s invention, which was entirely 
successful from the start. Judge Shipman 
decided, but apparently after serious doubt, 


that it was not strictly an abandoned experi- | 


ment, and on this point alone decided the 
case against us. The case will be at once 
appealed to the United States Supreme 
Court, and followed up to the end. 

‘*The only issue involved in the final hear- 
ing of this suit was the lifting and feeding 
clamp in the lamp. We have other suits 
still pending against the agents of the United 
States Company, or users of its apparatus, 
on other patents that are of much more im- 
portance than the one recently decided. We 
also have a number of other suits on various 
patents against other systems of lighting, ag 
will be scen by the accompanying list, and 
infringers will do well to bear in mind that 
so far only a single one out of more than 
forty Brush patents has been judicially de- 
clared invalid, and we propose, as heretofore, 
to prosecute all infringers who disregard our 
rights. 

‘‘Suits are now in progress in various 
United States Circuit Courts against users of 
infringing apparatus covered by patents other 
than the one passed on by Judge Shipman. 
Among these are suits against users of the 
following systems : 

‘The United States (Weston). 

**The Fuller Electrical Company. 

“The Excelsior Electric Light Company, 
(Arnoux & Hochhaussen). 

‘The Schuyler Company. 

‘“*The Van Depoele Company. 

‘The Boulton Carbon Company. 

‘* The Pittsburgh Carbon Company. 

‘*Suits are also in preparation against 
other infringers, including the Thomson- 
Houston System, which infringes some of 
our most important patents upon the dynamo 
machine. 

“The above suits include many different 
patents, all of which are controlled by us. 

Tue Brusu Evectric CoMPANy. 

“*Cleveland, Ohio, July 22d, 1884.” 

———_ +e ——_—_ 
Belts for Electric Lighting. 

All who have had experience with electric 
lighting know how much depends on a good 
belt. The dynamo, lamps, and connections 
may be all right, but if there be any irregu- 
larity in the belt it will show itself in the 
light, to the great injury and discredit of 
the latter. Messrs. Lawrence & Herkner, 
of this ci'y have met this want by supplying 
an endless belt, made from choice leather, 
with no rivets or lacings, all joints being 
made with a patent cement, which neither 
water nor oil will affect. For the great plant 
of the Edison Electric Light Company at 
the Louisville Exposition the firm named 
manufactured over 1,500 feet of their special 
electric light belting, from 12 to 14 inches 
wide, and from thestart until the close of the 
Exposition these belts worked in the most 
satisfactory way. Messrs. Lawrence & 
Herkner justly prize the following letter 
from the then general manager of the Edison 
Company, which certainly speaks for itself: 

LouIsvIL_LeE, Ky., Aug. 25th, 1883. 

Messrs. Laurence & Herkner, New York: 
The belting purchased from you for use in 
connection with our electric light plant at 
Southern Exposition at Louisville, Ky., gives 
perfect satisfaction; could not ask for any- 
thing better. Our plant, being the largest in 
the world, attracts much attention, and the 
smooth and true running of the belts is much 
admired. Yours respectfully, 

M. F. Moore, Gen’l. Manager, 

The Edison Company for Isolated Lighting 
of New York. 

The secret of the great success of the firm 
in making this special belting lies in the care 
used in selecting the leather, so as to have 
uniformity of texture and thickness; in the 
skill shown in treating it so as to render it 
pliable and waterproof; in the ingenious 
method of making cemented joints, which are 
so perfect that the eye does not readily detect 
them, and in making each belt complete and 
endless before it leaves the shop, ready to fit 





the exact work for which it is intended. 


The firm has lately made a 28-inch belt for 
the Jersey City Electric Light Company, and 
a 50-inch belt for the Capitol at Albany. 
= 
Incandescent Sircet Lighting in Cirele- 
ville, 
To the Editors of the Electrical Review : 
_ Knowing your interest in the progress of 
electric lighting, I take pleasure ia informing 
|you of the entire success uf a new applica- 
tion for the Edison incandescent lamp ; | 
refer to street lighting. Last night, for the 
first time, all the streets of this town were 
lighted by Edison lamps, and by them only. 
; The lighting proved satisfactory in every re- 
spect, and the experiment proved a grand 
success: Circleville is, I believe, the first 
town in the world to be lighted s lely and 
entirely by incandescent lamps. There are 
‘some ninety lamps in all in the town, of 
which number sixty are of 32 candle power, 
jand the remainder of 16 candle power. The 
town is wired in six separate and distinct 
circuits, all of which are controlled at the 
central station. The lamps are suspended 
over the center of the streets under a special 
form of reflector designed for the purpose, 
which also protects the lamp from rain, 
|snow, etc. Circleville isa town of over seven 
| thousand inhabitants. The streets have 
previously been lighted by gas. The light- 
ing extends for over half a mile in all direc- 
tions from the central station, and in several 
instances for more than a mile. All the 
lamps are burning at their normal candle- 
power, and the streets are brilliantly lighted. 
We also have a contract for lighting Middle- 
town, Ohio, where we will replace the Brush 
tower system. The work is half completed 
there now, and the light will be turned on for 
the first time in a few weeks. Our central 
stations at Tiffin, Piqua, Middletown, and 
here are all doing nicely, and we have all the 
work we can attend to. 

Yours, very respectfully, 

H. Warp LEonanrp. 

Circleville, Ohio, Aug. 8th, 1884. 

—_ 

—— The following account of the electric 
ligkt at Turin is translated from an article 
which appeared in one of the leading Italian 
newspapers: ‘‘It is impossible to keep our 
eyes shut any longer to the brilliant and 
numerous applications of clectricity for illu- 
mination. The electric light as a source of 
illumination is undoubtedly destined to super- 
sede gas, The incomparable superiority of 
this system of illumiation over all others 
that are known to us up to the present time 
is just now beginning to be appreciated by 
us, and whilst remembering that it may be 
still further perfected by study and careful 
research, the experiment at Turin makes us 
now entirely in favor of lighting the estab- 
lishments and streets of the town by this 
new method of illumination. At the insti- 
gation of G. Doll, Esq., directorof the Estab- 
li-hment Gruber, the large square of Turin is 
lighted magnificently by the electric light, to 
the general satisfaction and pleasure of the 
inhabitants. The Crompton dynamo ma- 
chines, driven by two turbines, were placed 
in the weaving mills of Messrs. Gruber. 
Swan incandescent lamps, sixteen of 16 
candle-power, were used to light the square, 
while Crompton lamps of a power of 6,000 
candles each were affixed to the four corners 
of the tower of the municipal buildings. 
The light given by these lamps was most 
intense, white, and constant, and has been 
likened to a splendid full moon. Turin now 
appears to have shaken off the apathy and 
laziness which seemed to have grown upor 
it, and one may almost prognosticate that it 
is the future Manchester of Italy, which 
name was applied to Biella by Cavour. The 
plentiful supply of water-power favors im- 
mensely its development. It is understood 
that if Turin adopts the electric light to illu- 
minate its streets and private houses, Biella 
will probably follow suit.” 

—-2-——_— 

It is stated that the Office of Works for the 
city of Vieuna has approved of a specifica- 
tion for the lighting of portions of the new 
Ratbhaus with electric lamps. It is to re- 


ceive the sanction of the magistrates and 
common council and then tenders will be 








invited. 








—— The Brush Electric Light Company 
have just put in operation a large plant in 
New Orleans. 


—— Investigitions concerning the effect 
of different forms of ar ificial illumination 
on the health have shown that the tallow 
candle is the most unwholesome agent, and 
the clectric light the best. The ircandes- 
cent electric lamp produces only about 1-30 
as much heat us the tallow candle, while it 
gives out no carbonic acid or water. One 
gas jet in a room is said to vitiate the air as 
much as six persons, 

——It is said that the cost of electric light 
for Numinating cities, as compared with gas, 
has been computed by Tlartford, Conn., 
where are lights have been in use for about a 
year. The report states that each electric 
light in use displaces six and one-half street 
gas burners, besides giving at the same time 
at least ten times as much light. The gas 
lamps cost $35 per burner per annum, kept 
burning 326 nights in the year, while for the 
electric lights sixty-five cents a night is paid. 
The electric light being equal to six and one- 
half gas burners, a saving of $15.60 per 
lamp per year is effected by the use of elec- 
tricity,bes‘des the cost of lighting and ex- 
tinguishing the gas lamps. 

— Dr. R.W. St. Clair, of Brooklyn, has 
connected a small incandescent lamp with a 
portable electric battery. he apparatus is 
intended to be used in surgery for the illu- 
mination of cavities in the body. Many op- 
erations in surgery are difficult or impossible 
on account of the impossibility of lighting 
up the cavity to be operated upon. With 
this instrument, combined with the laryngo- 
scope, the throat may be explored to a greater 
depth than heretofore has been deemed pos- 
sible. The lamp will also be very useful in 
dental surgery. It is very small, hardly 
larger than the head of a pencil. It has 
even been proposed to use the light for the 
purpose of photographing cavities of the 
body. The whole apparatus is about the 
size of a cigar box. 





The Waterbury American says that 
about 8 o’clock Monday night the gas lights 
about the center assumed a yellowish hue, 
and the jets began to cast a shadow them- 
selves, under the powerful glow of the nine- 
teen electric lights then in operation. One of 
the lights on the green had been improperly 
arranged, so that only the one in the fountain 
basin shone forth. But that was enough to 
convert the green into a kind of fairy land, 
with the words ‘‘ Thomson-Houston System ” 
flitting about on the ground, in shadow from 
the words on the great globe. Several of 
the stores on Bank and other streets reveled 
in the same glow. It was a kind of trans- 
formation. People looked to sce the lights 
flicker and sizzle, but they looked in vain. 
The great day so long looked for had come. 
The management, which had kept everything 
so ‘‘dark,” literally and slangily, bad waited 
until they were sure of success. As previ- 
ously described, there are two engines of 
fifty horse power each, with a 100 horse- 
power boiler, and three dynamos with twenty- 
eigbt lights each, with another coming. The 
dynamo makes 860 revolutions per minute to 
the engine wheel’s 280, thus gencrating a 
terrible force. On the wall are two instru- 
ments which act with one on the dynamo 
and regulate the flow of electricity, thus 
preserving a steady light-—an arrangement 
of the most meritorious kiud, and one which 
belongs to no other system. On the opposite 
wall are the switches by which any cur- 
rent for any building can be turned off. 
Of the forty subscribers on the list at 
present, ony nineteen received the light last 
night. But all will at once be in working 
order, and the list is increasing. The cost is 
$16.50 per month for one midnight circuit 





lamp the year round, or $15 each for two. 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING AUGUST 
5, 1884. 


302,883 Underground pipe or conduit for elec- 
trical conauctors ; George H. Benjamin, Short Hills, 
N. J. 

302,935 Fire-alarm system ; Edgar F. Phillips and 
James F. Land, Detroit, Mich. 

202,960 _ Electric lamp; Elihu Thomson, New Brit- 
ain, Conn., assignor to the Thomson-Houston Elec- 
tric Company. 

302,961 Focussing electric are lamp; Elihu Thom- 
son, New Britain, Conn., assignor to the Thomson- 
Houston Electric Company. 

302,962 Electric arc lamp; Elihu Thomson, Lynn, 
Mass., assignor to the Thomson-Houston Electric 
Company, of Connecticut. 

302,963 Regulator for dynamo-electric machines ; 
Elihu Thomson, Lynn, Mass., assignor to the Thom- 
son-Houston Electric Company, of Connecticut. 

302,968 Safety device for electric circuits; Ed 
ward Weston, Newark, N.J , assignor to the United 
States Electric Lighting Company, New York, N. Y. 

302,976 Dynamometer ; Cyrus F. Brackett, Prince- 


ton, N. J. 
302,980 Fire extinguisher and alarm; Charles E. 
Buell, New Haven, Conn, assignor to the Buell 


Electrical and HydraulicManufacturing Company, 
of New York. 

303,020 Electric are lamp; John F. Kelly, Little 
Falls, N. Y., assignor to the Parker Electric Manu- 
facturing Company, same place. 

203,052 Transmitter for telephone time systems ; 
Charles W. Ruehle, Detroit, Mich. 

303,057 Engraving machine; Jakob Schweizer, 
Soleure, Switzerland. 

303,109 Fire-alarm box ; Elias Bliss Birge, St. Paul, 
Minn. 

£03,202 


Incandescent electric lamp; Clinton M. 


Ball, Watervliet, N. Y. 
303,237 Battery for generating electricity , Gre- 


goire George Skrivanow, Paris. France. 
303,245 Electric arc lamp; James J. Wood, Brook- 
lyn, N. Y. 


A printed copy of the specification and 
drawing of any patent to the annexed 
list, also of any patent issued since 
1865, will be furnished by any of the 
patent solicitors whose advertisements 
appear in this journal, In ordering 
please state the number and date of the 
patent desired, 

if an invention has not been patented 
in the United States for more than one 
year, it may still be patented in Canada, 
Cost for Canadian patent, $40.00. Va-= 
rious other Foreign patents may also 
be obtained. 





Any of our readers having copies of the 
old Review of the TELEGRAPH AND TELE- 
PHONE, dated March 15th, 1882 (No. 3), not 
speci: uly needed by them, ‘will confer a great 
favor upon us by sending them to this office, 
for which we will remit twenty-five cents per 
copy. DELANO & COMPANY, 

Box 3,329. 23 Park Row, New York. 





Neatly-bound volumes (half-yearly) of the 
ELectricaAL ReEvtew will be sent, postage 
prepaid, on receipt of $3; also the latest m- 
proved self-binders for the ELEcTRICAL RE- 
ViEW, or any other electrical or scientific 
journal published in this countr , for $1. 
Delano & C wore. publishers, 23 Park Row, 
New York, N. 


EW YORK CARBON WORK 


HENRY MULLER, Jr., Proprietor, 
MANUFACTURER OF 


Carbon Plates for Glevhrieal Purposes, 


No. 670 HUDSON STREET, 
Bet, 13th & i4th Streets, 
SEND FOR PRICE LIST. NEW YORK, 


EDWARD P, THOMPSON, M. E.., 


Member, AMERICAN INSTITUTE ELEC- 
TRICAL ENGINEERS. 

Member, AMERICAN SOCTETY of ME- 
CHANICAL ENGINEERS. 








Expert & Patent ‘Attorney. 





Acts as attorney in applying for patents. Intro- 
duces them into manufacture. Examines and re- 
ports upon the validity and practicability of patents 
with experimental proof when required. Estimate 
of costs sent free. Electrical cases a specialty. 


13 PARK ROW, NEW YORK. 





BUSINESS NOTICES, 


A. C. Norturop, Wate rbury, Conn. Iron and 
Brass Machine Screws, Zine in Sheets and Plate for 
Electrical Purposes, Parts for Telephone and Tele- 
graph Instruments, Manufactured from Iron, Brass, 
Steel or Zinc. 

A. G. Day, Kerite Insulated Telegraph and Tele- 
phone Wire land Cables, Anti-induction Kerite Tele- 


phone Cables, CLarke B. Horcuxiss, New York. 
Send for circular and prices. 
ALFRED F. Moors, Philadelphia, Pa. Telegraph, 


Telephone, Electric Light, Office, Line and Annun- 


ciator Wire. 

AMERICAN BELL TELEPHONE Co., Boston, Mass. 
Electric Speaking Telephones for Exchange Sys 
tems, Private Lines, and Speaking-tube Lines. 

AMERICAN EvectricaL Works, Providence, R. I. 
Patent Finished Insulated Electric Wires, Telephone 
and Electric Cordage. Electric Light Wire, Magnet 
Wire, Patent Rubber covered Wire, Aerial and Un- 
derground Cables, &c., &c. Send for prices. 

AMERICAN INSULATOR Company, New York. Insu- 
lators of all sizes. 

AMERICAN SPIRAL TELEPHONE WrreE Co., Boston, 
Mass. Spiral Telephone Wire for long and short 
distance Telephoning. Write for information. 


ArmiIncton & Sts, Providence, R. I. Engines 
for Electric Lighting and general use. 
New York, Keith Electric 
Stock for 


AuSsTIN GALLAGHER, 
Light System complete for Are Lighting. 
sale. 

BaxTER Evectric Ligut ComMPANy, 
— Baxter Lamp. 

. M. Youne, Waterbury, Conn., Leclanche Zines, 
old ‘style of rod with new connection. 

B. W. Payne & Som, Corning, N. Y. The 
Single and Doubic Valve Automatic Engine. 
for catalogue. 

BeroGman & Co., New York. The Bergman and 
Haid Battery for Telephone ard Telegraph pur- 
poses. Send for circular. 

Bou.tton Carson Co., Cleveland, Ohio. Carbons 
for Electric Light purposes. Send for quotations. 

Brown.LeEeE & Co., Detroit, Mich. Telegraph and 
Telephone Poles. - 

Brusu Evectric Co., Cleveland, Ohio. 
and Brush Storage Batteries. 

Burrato Evectric Works, Buffalo, N. Y. 
Points and Plates. 

BuT_Ler HARD RUBBER Company, New York. Rub- 
ber Insulators and Electrical Supplies of every de- 
scription. 


New York. 


-ayne 
Send 


Are Lights 


Carbon 


C. H. Moort & Co., Washington, D.C. Solicitors 
of American and Foreign Patents. 
Cc. P. Wuitney, New York. General Eastern 


Agent of the Detroit Iron Tower Company. Towers 
and Arches, for Park and Street Lighting. 

CHARLES WILLIAMS, JR., Boston, Mass. Call Bells, 
Electric Bells, District Bells, Switch Boards, An- 
nunciators, &c., &c. Write for quotations. 

CHROME STEEL Works, Brooklyn, N. Y. Steel for 
Magnets a specialty ; Chrome Cast Steel. 

Coe Brass Co., Torrington, Conn. Brass, Copper 
and German Silver in every variety of Sheets, Rolls, 
Plates, Wire, Rods and Blanks or Shells. Pure Lake 
Superior Copper Wire and Battery Zines. Write for 
price list. 

ConNOLLY BrotuErs, New York, Patent Attorneys 
and Solicitors. 

CORNELL UNIVERSITY, 
Enzineering. 

Derroir ELectric Company, Detroit, Mich., white 
oak Pins and Brackets. 

D. Van NostranbD, New York. 
Send for cirenlar. 

F. E. Kinsman & Co., 


Ithaca, N. Y. Electrical 


Scientific Books 


New York. Imported and 


Experimental Apparatus, Geisler Tubes, Motors, 
Coils, Lauteras, ete. 
HarvEY, Starrorp & Co., Acton, Ont., Canada 


Telegraph and Telephone Poles. 

Hl. M. Raynon, New York. 
purposes. 

Hotmes, Bootn & Haypens, New York. Fire- 
proof Electric Light Wire, Patent ‘‘ KK” Insulated 
Copper and Iron Wire for Telephone and Telegraph 
use. Send for catalogue and prices. 

I. W. Cotsurn & Co., Fitchburg, Mass. 
Electric Machines. 


Platinum for all 


Dynamo 


J. O. Surras, Cincinnati, O. Telephone Stocks 
bought and sold. 
JaRvis ENGINEERING ComMPANY, Boston, Mass. 


Boilers set with the Jarvis Patent Furnace. 

LECLANCHE BATTERY Company, New York. The 
Great Telephone Battery. Write for description and 
prices. 

J. H. Bunnett & Co., New York. The Morse 
Learner’s Instrument, Telegraph Instruments of all 
kinds, Telephone and Telegraph Supplies. Illus- 
trated Works on Electrical Measurement, and the 
Galvanometer and its uses. Send for catalogue. 

Law TELEGRAPH Co., New York. The Law Bat- 
tery for Telephone and Telegraph purposes. 

MITCHELL, VANCE & Co., New York, manufacturers 
of Electroliers and Combination Fixtures, for both 
gas and electric light. 

Monarcu Evectric Company, New York. Electric 
Motors, Dynamo Machines, etc. 

NaTIonaL ELectric Company. Washington, D. C. 
Electrical supplies and apparatus. 

New EnGianp Butt Company, Providence, R. I 
Braiding Machinery for covering Telegraph, Tele- 
phone and Electric Light Wire, Single and Double 
Winders and Braiders of every dese ription ; also Fine 
Castings. Send for catalogue. 

O. W. Mappavus, New York. Designer 
graver. 

Paine & Lapp, Washington, D. C. Attorneys in 

-atent Causes, and Solicitors of Patents. 

PALMER W1RE Co., Palmer, Mass., and New York. 
Galvanized Telephone and Telegraph Wire Iron and 
Steel Wire of best quality, Material, finish and con- 
ductivity. Write for quotations. 

Partrick & CarTER, Philadelphia, Pa. Electric 
Annunciators, Learners’ Instruments, Batteries and 
Telegraph and Telephone Supplies. Write for cir- 
culars. 

PuospHor Bronze SmMettine Co., Philadelphia, 
Pa. Telephone Wire, insulated and bare. 


Royce & MAREAN, Washington, D.C. Dealers in 
epee apparatus, Telegraph and Telephone sup- 
plies. 

RuopE Istanp TELEPHONE & ELeEctTric Co., Provi- 
dence, R. I. Manufacturers of the Providence 
Telephone Switch Boards, Breckenridge Jacks, 
Wright Cable Clips, Howard Safety Appliances, &c. 


Philadelphia, Pa. 
Write for 


and En- 


ScHLeicHerR, Scoumm & Co., 
Manufacturers of the Otto Gas Engine. 

catalogue. 

Laurence & HERKNER, Now York. Manufactur- 
ers of Leather Belting for Electric Lighting. Send 
for catalogue. 

CLARK INSULATED WIRE Company, Philadelphia, 
Pa. Rubber and Braided Wire, for telegraph, tele- 
phone, and electric light use. 


THE FREEMAN & Rok EvEctRIcAt Supp.Ly Company, 
New York. Electric Light Machines, oe Dy- 
namos, Telegraph and Telephone Apparatus 

Swan INCANDESCENT Evectric Ligut Co., New 
York. Incandescent Lights, and Complete ‘Appar- 
atus. Send for illustrated catalogue. 

THe AnsoniA Brass AND Copper Co., New York 
Pure Electric C opper Wire for Magnets, Telephone | 


Lines, and Electric Light purposes, Office Wi ire, Zinc | 


Rods and Battery Copper. 

Tse Bisnor Gutta Percua Works, New York, 
Gutta Percha Irsulated Submarine Telegraph Cable 
Subterranean Telegraph Cables, Aerial Telegraph 
Cables, Lead or Hempen covered Torpedo Cables, 
Laat overed Cables, Telephone Cables of all kinds 
—G 

Wire, &c., &c. Send for catalogue. 

Tue Butter Harp RuBBer Company, New York. 
Electrical supplies, Rubber Hook Insulators, Hard- 
wood Tubes, Plug Handles, Lamp Switch Handles, 
Battery Syringes, etc. 

T. H. ALEXANDER, Washington, 
and Counselor in Patent cases. 

THomson-Hovuston Exectric Co., Boston, Mass. 
Automatic Self-regulating System of Arc Lighting. 

Tue ELEcTRICAL SuPPLY Co., New York. Electric 
Light, Telephone and Telegraph Supplies. Send for 
price list and cs atalogue 

TRENTON IRON Co., Trenton, New Jersey. Galvan- 
ized Iron and Steel Wire of all kinds for Telephone 
and Telegraph purposes. Write for prices. 


Unitep States Evectric Lieut Co., New York. 
Are and Incandescent Lights, complete and reliable 
systems, &c. Write for information. 


Viapuct MANUFACTURING ComPANy, Baltimore, 
Md. Electrical Goods of ey enon. Electric 
Light and American District supplies. Send for 
price-list. 

Victor, Bisnor & Co., New York. Platinum for 
all Manufacturing, Chemical and Electrical pur- 
poses. Send for prices. 

W. B. Eartuman & Co., Murfreesboro, Tenn., 
Red Cedar Poles. Write for prices. 

WesTeRN Exectric Co., New York, Boston, and 
Chicago. Telegraph and Telephone Apparatus and 
Supplies of every description. Send for catalogue. 

Wm. A. Harris, Providence, R. I. The Harris- 
Cortiss Steam Engines and Light and Heavy Cast- 
ings. 

W. R. Pore & Co., Baltimore, Md. 
Telephone, and Electric Light supplies. 
of everything, and at lowest prices. 

Wii11aM King, Toledo, O. Patent Portable and 
Adjustable Cross-Arm Holder. 


D. C., Solicitor 


Telegraph, 
The best 








S> DETROIT IRON TOWER (< 
Towersss=Arches 


FOR PARK AND STREET LIGHTING. 


The sure means by which Illuminating is done 
betier and cheaper than by gas. 

One tower will supersede several hundred gas 
lights, by the use of three to six 2000 candle power 
lights at 125 to 175 feet high. Of the many in 
use, not one has failed to give satisfaction, nor 
have they been injured by the flercest storms, 

They are of many styles and highly ornamental 
as well as cheap. 


GENERAL 


C. P. WHITNEY, ecctem agen 


853 BROADWAY, N.Y. 


?. Office Wire, and Marks’ Compound Insulated | 


PATENT PORTABLE AND ADJUSTABLE 


| 
CROSSARM HOLDER 


Especially cet for Telephone and Electric 
ight Poles. 





Among the many advantages in using the Cross 
Arm Holder are the following: 

It does away with cutting gains in poles, as is 
done at present; and thereby weakening the wood. 

It givesa larger bearing to the cross arm. On a 
six inch pole it gives fully eight inches, and greater 
bearings on poles of larger dimensions. 

It is easily adapted to standing poles. 

It prevents decay to the poles and cross arms at 
the gain. 

A cross arm with this holder is easily raised or 
lowered upon the pole without disconnecting wires 
from the insulator by merely withdrawing the 
screws 
it will hold an arm of any length without other 
support. 

For information and circulars, apply to 


WM. KLINE, Supt. Teleg. 


TOLEDO, O. 





Bargains in IMPORTED scientific and 
Experimental Apparatus, GEISLER 
TUBES, MOTORS, COILS, LANTERNS, 
&ec., &c., Carbons for all kinds of Elec- 
tric Light, 


F. E. KINSMAN & CO. 


Broadway, - New York. 


PAINE & [ADD, 


H. LBERT E. PAINE, Late Gommiertoner of 
Patents. STORY B. 


Attorneys in Patent y 
And Solicitors of Patents, 
WASHINGTON, D.c. 


| CONNOLLY BROS., 
Patent Attorneys 


| AND SOLICITORS, 
| MORSE BUILDING, 


Cor. Nassau & Beekman Streets, 
| NEW YORK. 
PHILADELPHIA, PA., 


Mutual Life Insurance Building, 
10th AND CHESTNUT STREETS, 


WASHINGTON, D. C. 


CORNER Gth and F STREETS, 
‘ELECTRICAL CASES A SPECIALTY. 


Telephone Stocks 


BOUGHT AND SOLD BY 


J. 0. SHIRAS, No. 11 West Third St,, 


Cincinnati, 0. 
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INTERNATIONAL ELECTRICAL EXHIBITION. 


EF RANKLIN INSTITUTE, 





1884.___ OPENS, SEPTEMPER 2nd. 


PHILADELPHIA, PA. 


CLOSES, OCTOBER 1!th —_, 884. 
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The Fleet Gas Lighting Compal 


OF BOSTON, MASS. 


Sole patentees and manufacturers of Standard Electric Gas Burners, has in stock a full line 
of a»dpiratus, including several entirely new and elegant styles of burners, which are 
being sold at reasonable prices. 

This apparatus is used with great acceptance in the leading cities of this country and 
Europe, and is the first and only practical system of lighting gas by means of the primary 
current of electricity, ever devised. 

Our Electric Gas Burners are broadly covered by U. 8. Letters Patent, and all persons 
manufacturing, selling or using such burners without authority from this Company are in- 
Sringers, and will be dealt with accordingly. 

Correspondence solicited, All applications for price lists, descriptive circulars, etc.., 


rous w nuewzox, THE BLBCTRIG GAS LIGHTING COMPANY, 


LOUIS W. BURNHAM, 
45 MILE STREET, BOSTON, MASS. 


President and Business Manager. 
| | | | | 


RPATENT 


SPRING CONNECTION. 





Oo! 
BOWEN’S NEW 
(Jniversal Telephone 


FOR PRIVATE BUSINESS LINES. 


Transmits speech in the CLEAREST NATURAL 
tone of any mechanical telephone ever offered. 

The most practical and durable telephone for all 
independent lines. Contains latest improvements. 
Superior to others now in use. Business can be 
transacted through the line when the wind blows 
hard. Is self-contained, and has Magneto Call Bells, 
Lightning Arrester, Cut-out Switch, etc. Requires 
no battery. Placed in handsome walnut cases with 
nickeltrimmings. Unequaled for connecting general 
offices with different departments, freight depots, 
etc.; also for factories, shops, lumber and coal 
y ards, offices to residences, mills, furnaces, coal | 
mines, etc. Sold outright at reasonable prices. __ Fates, — 

Circulars free. Mention this paper. 


wm. J. Bowen, A. M. YOUNG, 


Manufacturer and Sole Proprietor, | Waterbury. Conn. 
NORWALK, OHIO. | 








ZINC RODS 


of all descriptions will be sup- 
plied the trade at lowest 


[NCANDESCENT LIGHTS 
SWAN INCANDESCENT ELECTRIC LIGHT CO. 


OWNERS OF THE 


SWAN PATENTS FOR THE UNITED STATES, 


ARE PREPARED TO GRANT LICENSES TO COMPANIES TO SELL AND USE THE SWAN INCAN.- 
DESCENT LAMP, INCLUDING OUR PATENTED HOLDERS, SWITCHES, CUT-OFFS, ETC. WE 
GUARANTEE OUR LAMP AND TO DEFEND THE VALIDITY OF OUR PATENTS. FOR TERMS 
OR INFORMATION, APPLY TO 
THE SWAN INCANDESCENT ELECTRIC LIGHT CO.. 
253 Broadway, Cor. 14th Street, New York 














J. H. LONCSTREET, 


9 Barclay St., New York, 


| Manufacturer and Dealer in 


TELEGRAPH INSTRUMENTS 


Two Volumes, Cloth, Illustrated, $5.00 | Telephone and Telegraph Supplies 


|}-OFr BVERY DUEUsCRIPTIONL= 


DELANO & COMPANY, Publishers,! swsoncrarors and BURGLAR ALARM APPAR- 


No. 23 PARK ROW, ATUS, BATTERIES and BATTERY MATERIAL. 
P. O. Box 3329. NEW YORK: Telegraph Instruments for Railroad Use a Specialty, 


THE BAXTER ELECTRIC LIGHT CC: 


Is prepared to negotiate for New 
shanna aed Complete. 


Tue Miuirary TELesraPH 


DURING THE OIVIL W. 


BY WILLIAM R. PLUM, LL.B.| 











THE BAXTER 


IMPROVEMENT IN 


ELECTRIC LAMPS 


Is THE 


Greatest Invention in Arc Lighting 
yet made. 

Efficient, Reliable and More Economical than any 
other Lamp in the World, and can be applied to any 
System. SAVES FROM ONE-HALF TO THREE-QUAR- 
TERS THE COST OF CARBONS. 

For terms for territory and cost of Baxter attachment, 
address : 


THE BAXTER ELECTRIC LIGHT a 


MILLS BUILDING, 
NEW ‘ociiac. 
‘the Keystone Electric Co. of Philadelphia, Agents for Pennsylvania. 








HUGO KAYSER, 


Manufacturer of 


Electrical Instruments 


LIGHT MACHINERY. 


FERPERINENTAL WORK ani IODELS 


A SPECIALTY. 
12 ELM STREET, NEW YORK, 


Bet. Duane and Meade Streets. 


I(AURENCE & FLERKNER, 


Manufacturers of 


—SPECIAL— 


Leather Belting 


—~FOR— 


ELECTRIC LIGHTING. 
Pure Oak Tanned. 


Factory and Salesroom, 


8S FERRY STREET, NEW YORK. 


———9abe 








[2 Estimates made and full particue 
lars furnished on application as above, 
personally or by mail, 











‘RED CODER MS, 


mam moa." ASUATED ELECT 
-WIRE COMPANY, 


LIMITED. 


Rubber: Braided Wire. 


BRAIDED oz ARMORED CABLES 
of every descripton for 
Telegraph, Telephone, Electric Light and 
Signal Work. 








apply to | 


W.B. EARTHMAN & CO. 


MURFREESBORO, 


Rutherford Co., Tenn. 





WA. BOCTPPOBAHHbIE KATAAOLY 
~<a (ECU \F ee 
IN FIRST CLASS STi AUS Thy, 


Prices. 


0. (k J. CHESTER WILSON, Gen’l Manager. 
ISSVT RSS Ate | 419 WALNUT ST., PHILADELPHIA. 


PARK ROW NEW YORK: 


India Rubber Covered Wires 


FOR ARIAL AND UNDERGROUND TELEGRAPH AND ELECTRIC 
LIGHT CONDUCTORS, 


Send for 











INDIA RUBBER, GUTTA PERCHA 
TELEGRAPH WORKS COMPANY, 
SILVERTOWN, ENGLAND. 





The great reputation that the Silvertown India Rubber Covered Wires have obtained 
in Europe, were they are used almost exclusively for all underground Telegraph and Elec 
tric Light systems, has created a demand for them in this country, were there is a daily 
increasing want of better insulated and more durable electric wires than can be found in 
this market. 

To meet this demand, we have made arrangements with the India Rubber, Gutta 
Percha and Telegraph Works Company for the exclusive sale in the United States of all 
of their Insulated Wires, Instruments, Testing Apparatus, etc. We shall carry in stock 
a full supply of the India Rubber Covered Wires, such as are ordinarily used for General 
Telegraph and Telephone Work, and are ready to import to order in quantities of one mile 
or more, at factory prices, any of the numerous styles of single and multiple conductor, 
underground and wrial Telegraph and Telephone Cables, and Electric Light Lead~, 
manufactured by the above company. Send for Catalogue. 


L. G. TILLOTSON & CO., 


SOLE AGENTS in the United States for the 


India Rubber, Gutta Percha and Telegraph Works Co., 


And MANUFACTURERS, IMPORTERS and DEALERS in 


TELEGRAPH, TELEPHONE, and ELECTRIC LIGHT SUPPLIES 
and ELECTRICAL APPARATUS of Every Description, 


Nos. 5 & '7 DEY ST., - NEW YORK. 
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The Fiske & Mott High Resistance Insulator. 


Practical tests, in actual use, of these INSULATORS, since their introduction ia 
February last, warrant us in guaranteeing for them a superiority of insulation, of from 1 

r cent. dver all others, and has demonstrated the correctness of the principle » 

volved in their construction, viz., that of attacking the evil of leak. at its root—by 

PREVENTING THE ESCAPE OF THE CURRENT FROM THE W RE to the insu- 

lator—and thus rendering wunscoreay all auleaaes aiming to lessen the leakage FROM 


THE INSULATOR toits a Chant 
While they are the sayy FI NT, they are at the same time the STRONGEST, 
best made, and all thing the lass INSULATOR in the market, 
They are now in use by Release: h, Telephone and Klectric Light Companies in all parts of 
the country and must eventual y supersede all others where high i snene tion is requi: 
“Regular” 6 cents, and of “ Pony” 3 cents, f.o. f. at hicago, Detroit, New 
York, Philadelpies, or Saket oan special discounts on large ch 























These carbons are made of the 
BEST MATERIALS, 
and with the latest auapoves machinery, of any 
required degree of hardness, and can be 
used in all makes of Electric Lamps. 

The regular sizes, 12 inches long, run from 44 inch 
to 1 inch in diameter, varying by sixteenths. 
Special LENGHTS and SIZES to Order, 

A large and complete stock always on hand. 

The want of a high order of battery plate has 
long been felt. Those wishing such would do well 
to use the 

BOULTON PLATES. : 

Special attention is given to the manufacture of po . 

all sizes to order. “Regular” (20 0z.) 
B a Lists and full information furnished on ap- No. 6 A. Knob (actual size.) 
plication. 


In our Patent Screwknob—the Screw is cast solid in the knob, andin | 

A B addition to their convenience in putting up, are superior in insulation, when 
wet, to either glass or porcelain. | 
Our Combination Hook is made with or without cup. It contains no | 


PAYNE AVENUE, rubber and will not deteriorate by exposure to the weather. Price of Knobs 


ms \m |x |= = | lm | | 





“ Pony" (11 0z.) 





Samples of any of our goods sent on ap- 
plication. Correspondence invited. 


No. 5 A. (2 inches,) $4.50 per hundred ; Price of Knobs, No. 6 A. (1% ine hes,) 1.22 » > 
CLEVELAND, O. $3.00 per hundred ; Price of Combination Hook, $10.00, all f. 0. b. at Chicago 122 La Salle Street, 
—with liberal trade discount. CHICAGO, ILLINOIS. 





on | 
TH THOMSINAOUSTN ELEC 88. BOSTON ELECTRIC CO, 


FURNISHES THE 


ONLY PERFECT AUTOMATIC, SELF-REGULATING SYS- | 50 Wa HIN T.. Bost se 
TEM OF ELECTRIC ARC-LIGHTING IN THE WORLD. 6 . GTON ST., Omron, Mase 


In all desirable qualities of E1xcrrio Aro Lignts the THOMSON-HOUSTON SYSTEM 
Saar pein nanaamianngs attetas skater tan Pe ers, See 
a iia sania Annunciators, Electric Bells, 
THE THOMSON-HOUSTON ELECTRIC CO. was awarded the Fimsr Pruzz for th Burglar Alarms, Electric Light 
and Telephone Supplies, and 
Electric Gas sagating Devices. 


best system of are lighting, and the dest Are Lamp, at the Cincinnati Industrial Exposition 
of 1883. 

The Thomson-Houston System has been awarded superiority in all the competitive test 
to whichit has been subjected. NEW ILLUSTRATED PAMPHLET will b: 


sent on application. 





ao aoe 


American Bell Telephone Go. 





r rET MATIC GA ‘LIGHTE . ROVE 
WM. H. FORBES, THEO. N. VAIL, WM. R. DRIVER, penttteil ta Guiee seothodlae Tae Gedtectty CIRCULAK B ASE BELLI 
President. Gen’ Manager. Treasurer. reliable. rice, $1.75. 
GROUND LINE. This Company owns the Original 








Patents of Alexander Graham Bell 
for the Electric Speaking Telephone, 
and other patents, covering improve- 
ments upon the same, and controls, 

except for certain limited territory, N EW N GS LA N D - U TT Co 
under an arrangement with the West- t! 
ern Union Telegraph Co., the Gold 
and Stock Telegraph Co., the Ameri- PROT SIT CE, Ee. I. 
can Speaking Telephone Co., and the . 

Harmonic Telegraph Co., the Patents 
owned by those Companies, and is 
prepared to furnish telephones to the 
citizens of the United States through 
its local Licensees, on the following 
systems: 


EXCHANGE, 
PRIVATE LINE, & 
SPEAKING TUBE LINES 


Those desiring instruments on Pri- 
vate or Speaking Tube Lines, or con- 
nections on Lxchanges, will please 
apply to the nearest Licensed L[x- 
change, when their case will be brought 
to the attention of the proper locat 
Company. 

Any further information will be 
4 Surnished on application to the ' 
Company at tts office, 


No. 95 MILK STREET, BOSTON, MASS. 


All persons using telephones not licensed by this Company; are nate respectfully notifiea, that they 
are liable to puewenes. and for damages for infringement, and will be prosecuted according to the 
“ull extent of the law. 





MANUFACTURERS OF 


BRAIDING 
MACHINERY 


Telegraph, Telephone and 
Electric Light Wire: 


CUPL AND DOUDLE WINDER 


Braiders of every deseriptinn, 
For Silk, Worsted and Cotton Braid. 
FINE CASTINGS 


A SPECIALTY. 
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CARD. 


UNITED TELEGRAPH LINES 


EMBRACING THE BALTIMORE AND OHIO, BANK- 
ERS’ AND MERCHANTS’ AND POSTAL TELEGRAPH 
AND CABLE COMPANIES. 
Office of the Executive Manager, 
63 Broadway, New York City, Aug. 11, 1884. 
To THE PUBLIC: 

The above-named companies having been united 
under one management, are now prepared to offer 
more extended telegraphic facilities than hereto- 
fore, and in furtherance of the settled policy of 
the several companies already indicated to guaran- 
tee LOW RATES, the following radical reductions 
are hereby announced : 

On all day messages where the rate is not over 
thirty-five 35) cents the charge for additional 
words over ten (10), exclusive of address and signa- 
ture, will be one (1) cent each, instead of two (2 
cents, as heretofore. 

On all night messages except inthe territory 
south of Washington and Louisville the rate will 
be fifteen (15) cents for fifteen words, and one (1 
cent for each additional word. South of Washing- 
ton and Louisville the night rate for fifteen (15) 
words will be one-half the day rate or ten (10)words. 

The charge for additional words over fifteen (15) 
in all night messages will be one (1) cent a word, 
irrespective of distance. 

These reductions, we believe, entitle us to the 
special patronage of the public, which we re- 
spectfully solicit. The character of the service 
shall be such as to insure its retention. 

THE UNITED TELEGRAPH LINES are also 
prepared to contract with merchants, bankers and 
others to furnish them with private wires on favor- 
able terms. 

D. H. BATES, Executive Manager. 


The Coe Brass Mis. Co, 


MANUFACTURERS OF 


BRASS, 
npr &c ferman ‘iver, 


SHEETS, ROLLS, PLATES, 
WIRE, RODS & BLANKS 
OR SHELLS, 


Pure Lake Superior Copper Wire 


A SPECIALTY, 


BATTERY ZINCS. 
TORRINGTON, Litchfield Co., 


CONN., U. S. A. 


MAGNET STEEL 


AND ALL KINDS OF 


’ 
s 








CHROME CAST STEEL. 


STEEL for MAGNETS 


A SPECIALTY, 


And warranted superior to all other brands. 


CHROME STEEL WORKS, 


Brooklyn, E. D., N. Y. 





Ss. H. KOHN, Cc. P. HAUCHIAN, 
Proprietor. Superintendent, 
CHARLES WILLIAMS, JR. 
(Established 1856.) 


Nos. 109-115 COURT ST., BOSTON, MASS, 
——AUTHORIZED MANUFACTURER OF—— 


THE AMERICAN 


BELL TELEPHONE (0. 


ELECTRIG BELLS, 
DISTRIGT BELLS 


AXD 

Switches for Exchanges 
Annunciators, &c. 

Telegraph and Electrical 

Instruments, Batteries, Wire, 


The Buckeye Automatic Cut-Off Engine 


Trade Oirculars and 
praciical treatise on Steam 
Engineering free by mail. 





CONTRACTS 
PROMPTLY 







ss 


T.1cse engines are carefully constructed for heavy and continuous duty at medium or high rotative 
specds. Highest attainable economy in consumption of steam, and superior regulation guaranteed. | 





Address, BUCKEYE ENGINE CO., Salem, Ohio; or 
GEO. A. BARNARD: Eastern Sales Agent, Astor House, N. Y. 
D. L. DAVIS, Sales Agent, 23 S. Canal Street, Chicago, Ill. 








Insulators, and Telephone 
Supplies of every description. 





HArRIs-CorLiss STEAM ENGINE 


BUILT BY 


WILLIAM A. HARRIS, 
PROVIDENCE, R. I. 


From 10 to 2000 Horse Power, with Harris’s Im- 
provements. These Engines are of 


UNEXCELLED WORKMANSHIP, 


and are known the world over as the 
MOST ECONOMICAL STEAM EN- 
CINE BUILT. 


Electric Light Companies Take Notice! They are especially adapted for all purposes where con- 
tinuous service at uniform speed is required and at the minimum of cost of repairs. 









Send for a copy of Engineers, and Steam Users, Manual by J. W. Ilill, M. E. Price, $1.25. 





MANUFACTURER OF SUPERIOR 






re 


7 


MITCHELL, VANCE 00, 
CAS FX, , 
—— MANUFACTURERS, | 


Have added a department for the Manufacture of 
Electroliers and other fixtures adaptable to any 
system of Incandescent Electric Lighting, also Com- 
bination Fixtures for both Gas and Electric Light. 

Estimates and designs furnished upon application. 


836 & 838 BROADWAY, 
NEW YORK. 


















splendid 
carbon for 
summer light- 
ing that will last 
from 6 to 8 ‘ours, 
for $15.00 a thousand. 
Write to us for prices 
and samples, giving the 
system used, before making 
any contract for carbons at any 
price. 


1590 to 1620 Niagara Street, 
BUFFALO, N. Y. 





























OLBURN RCo 


ae | i)mamoElect rie)fachines 


r ile hur ¢ 


VICTOR BISHOP & CO.. 


IMPORTERS OF DIAMONDS, 





PLATINUM 


For all Manufacturing, Chemical, Electrical, 
Dental, and Laboratory purposes. 


Victor Bishop & Co., 









Rear view, showing one wheel removed. 


The Westinghouse Automatis Engine 


4 to 400 H. P. 


900 ENCINES 
AND 24,000 H. P. nuNNiING 


RUNNING 
SALES, 


2,000 H. P. PER MONTH. 


SEND FOR ILLUSTRATED CIRCULAR 
AND REFERENCE LIST. 


Whe Westinghouse Jilachine Company, 


KPitteabursgh, Fa. 





BALESROOMS, 


94 Liberty Street, New York. 

401 College Street, Charlotte, N. ©. 

401 Elm Street, Dallas, Texas, 

53 South Market St., Nashville, Tenn. 

Also, Fairbanks, Morse & Co., Chicago, 
Cleveland, Cincinnati, Louisville and 
St. Paul. 

Fairbanks & Co., St. Louis, Indianapo- 


lis, and Denver. 
CAS 


" 0 T T 0” ENCINE 


OVER 10,000 IN USE. 


Started Instantly by a Match, 


When Stopped all Expense Ceases. 


Works without 
boiler, steam, coal, 
ashes or attend- 
ance. Successfully 
adapted instead of 
steam power in all 
industries and of- 
fers special advan- 
tages for running 
__ a Soowtent en | 

. e or Telegraph 
ana Telephone as well as Lighting purpose. _— 

Built in Sizes of 1,2, 4, 7,10, 15.425 ind. H. P. 


SCHLEICHER, SCHUMM & CO. 
N. E. cor. 33d & Walnut, Phila. 
Branch Office: 214 Randolph Street, Chicago. 


PHOSPHOR-BRONZE 


TELEPHONE WIRE, 


Ineulated and Bare. 














*; Plesphot- Buon a 


Combines High Electrical Conductivity and Resist: 
ance to Corrosion with Lightness and Tenacity. 


Standard Sizes, 16, 17, and 18, Stubs’ Gauge. 


ADDRESS}; 


The Phophn-Sronze Sma C, iia, 


* 612 ARCH ST., PHILADELPHIA, PA. ° 
Owners - of - the - United - States - Phosphor-Bronze - Patents. 
Solo Mantfacturers of Phosphor-Bronzo in the United States. 


WHITE OAK PINS 2 
BRACKETS, 


Of Our Own Manufacture. 


Correspondence and Inspection solicited. 


DETROIT ELECTRICAL CO. 


Cor. Seventh & Woodbridge Sts., 











ESTABLISHED 1837. No. 83 MAIDEN LANE NEW YORE. 


DETHROorT. MiIc=z. 
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A NEW AND SUBSTANTIAL 


BUSINESS INDUSTRY. 


Large Profits to First-class 
Business Men. 





The Thomson-Houston Are and Incandescent | 


System of Electric Lighting is universally acknowl- 


edged to be the most perfect and economical ever | 


invented. 


Local Companies cannot afford 


to use any other. 


Companies now using this system are making 


large profits on their investments. 

Complete Central Lighting Stations for City and 
Commercial Lighting, with Boilers, Injectors, Heat- 
ers, Armington & Sims’ high-speed Engines and 
Wire lines, will be contracted for and constructed 
by the American Electric and Illuminating Co., 197 
Congress Street, Boston, Mass , in any city or town 
in the United States where exclusive territory has 
not already been ceded. 

To active and responsible business men, who can 
command a portion of the necessary capital to 
build central stations and secure business for same, 


this Company will furnish the remaining capital | 


upon hberal terms. Address 


EDWARD H. GOFF, President. 





} 
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Electric Annunciator. 
(PATENTED EB. 16,1875. ) 

We guarantee our Annunciator to be the most 
SIMPLE, durable and reliable apparatus in_the 
market. NO DROPS or other COMPLICATED MECH- 
ANISM to get out of order, and NECESSITATING 
CONSTANT REPAIRS. We have furnished some of 
the largest and finest hotels in the country with our 
Annunciators. 

Those wishing Agencies for these Annunciators 
in unlicensed territory can obtain all information, 
prices, etc., by addressing us. 

Correspondence solicited with all Operators, Man- 
agers of Telephone Exchanges and Electric Bell- 
hangers. Send for Catalogue of Annunciators, 
Alarms, Electric Bells, etc. 


PARTRICK & CARTER, puicabecenia. PA: 


| 
} 


Ameria Electrical Works 









| 
| 
| 
| 
| 





MANUFACTURERS OF 


Patent Finished Insulated 


Electric Wires, 


TELEPHONE AND.ELECTRIC CORDAGE, 


ELECTRIC LIGHT WIRE 
MAGNET WIRE, 


PATENT RUBBER COVERED WIRE, OFFICE AND 
ANNUNCIATOR WIRE, LEAD-ENCASED WIRE 
ANTI-INDUCTION AERIAL AND UNDER- 
GROUND CABLES ETC., ETC. 

OFFICE AND FACTORY: 

No. 67 STEWART STREET, 
PROVIDENCE, R. |. 

EUGENE F. PHILLIPS, President. 
W. H. SAWYER, Secretary and Electrician. 








SPIRAL 
TELEPHONE 


WIRE. 
For Long & Shor Distance Teleghonine 


| nena 
Patents allowed April 24, July 25, 1883. 

















American Spiral 
Telephone Wire Company, 


43 Milk Street, 


BOSTON: MASS 





SEND 


MAGN 





$4, to $6 


Viaduct Manufacturing Co. 


OF BALTIMORE. 


(Successors to late firm of Davis & Warts.) 


A. G DAVIS, President. 





ELECTRICAL GOODS OF EVERY DESCRIPTION, 


Telephone, Telegraph, Electrio Light and 
American District Supplies. 


FOR ILLUSTRATED CATALOGUE, 


ETO SIGNAL BELLS. 


NO BATTERY REQUIRED. 
, each. Discount on larae lots. 





THE 


Law Battery. 








The BEST Open Circuit Battery in the 
World and the CHEAPEST. 


Combines all the advantages of the best of the 

others, without any of their disadvantages, 
Thousands sold monthly. Send for circular. 
Manufactured and sold by the 


LAW TELEGRAPH CO,, 
140 Fulton St., New York. 


TRE BERGMANN & HAID BATTERY, 
x The Greatest Open 
Cireuit Battery 

in the World. 
Superior to the Leclan- 
che and all others, for 
Telephone Annanetator, 


Burglar Alarm, and al 
open circuit work. 


Price (corplete) $1.20. 


Liberal discount to 
dealers. 


=. Send for descriptive Cir- 
=. cular and Price List. 


BERGMANN & CO. 
Electrical Works, 
eS»: 292, 204, 206 & 298 
sOct. 16, 1883. AVENUE B, . 
UNov. 20, 1883. NEW YORK, N. YY. 


CORNELL UNIVERSITY. 


COURSES IN 
Electrical Engineering, 
Mechanical Engineering, 
Civil Engineering, 
and Architecture. 


Entrance Examinations Begin at 9 A.M., 
June 16 and Sept. 16, 1884. 


For the UNIVERSITY REGISTER, containing 
full statements regarding requirements for admis- 
sion, courses of study, degrees, honors, expenses, 
free scholarships, etc., and for special information, 
apply to THE TREASURER OF CORNELL UNI- 
VERSITY, Ithaca, N. Y. 











Par’p> 








LECLANCHE 





Size of Jar, 6x4} inches. 


crim Battery, Complete. 


THE CREAT 


TELEPHONE BATTERY. 


The Standard Open Circuit Battery of the World. 


OVER 500,000 CELLS NOW IN USE IN THE UNITED STATIS 
AND 1,000,000 IN EUROPE. 


ADOPTED BY ALL THE 
Telephone Companies. 
THE SIMPLEST, CLEANEST, MOST DURABLE, 


MOST ECONOMICAL. 
3eware of Infringements and Cheap Imitations. 


LECLANCHE BATTERY CO. 
149 W. 18th St., N. Y., or 
L. G. TILLOTSON & €0., 5 & ¥ Dey St., N. Y. 





THE ELECTRIC 


STORAGE AND LIGHT C0. 


95 Milk St., Boston, Mass. 
Organized under the Laws of Massachusetts, 
OWN THE PATENTS FOR 
Faure’s Storage Batteries, 


Electrical Energy Avcumulators 


FOR 
MASSACHUSETTS, RHODE ISLAND 


AND CONNECTICUT 


JUST OUT. 


Electricity, Magnetism 


AND 


Electric Telegraphy. 


A Practical Guide for Students, Operators 
and Inspectors, 


THOMAS D. LOCKWOOD, 


PRICE, $2.50 
$79 PAGES, WITH 150 ILLUSTRATIONS. 
D, VAN NOSTRAND, Publisher, 
23 Murray and 27 Warren Sts., N. Y. 


Complete Catalogue of Electrical Works will be 
| sent to any address on application. 





53 Broadway, N.Y. 
DEALERS IN 


i Electric Motors, Dynamos and 
» Electric Light Machines, 
GRAPH 


THE FREEMAN & ROE ELECTRICAL SUPPLY C0., 


OF EVERY DESCRIPTION, 


, Sole Agents for 
The * Excelsior” Electric 
Call Bell - $1.75 
‘ The “Toy” Tele hone, 1.00 
The Freeman & Roe Hotel 
Annunciator. 
Furnish Estimates 
promptly execute all Electric 
ork for Architects, etc. Send 
for Circul Cc pond: 








C. H. MOORE & C0., 


SOLICITORS OF 


American and Foreign Patents, 


ELECTRICAL APPLIANCES A SPECIALTY. 


Interferences, Appeals, and all business before the 
office and the courts given prompt attention. Ad- 
dress Lock Box 490, Washington, D. C. 





NOW READY. 





Electrical Measurement 














The Galvanometer and 
Its_Uses. 








BY T. D. LOCKWOOD. 


ao te 


144 pages, hand y d, large clear 
type, and fully Illustrated with diagrams of 
connections, engravings of apparatus, 
etc. Price, $1.50. Sent by mail, 
Postpaid, to any Address upon 
receipt of price. 








Every Telegraph Office Manager, 
or Telegraph Operator, every Tele- 
phone Central or District Telegraph 
Manager, every Student of Electrical 
Science, every person having charge 
of Electric Light Plant, or other Elec- 
trical Arrangements and Apparatus, 
and every person who takes an inter 
estin Electrical Matters of any kind, 
should read 


T. D. LOCKWOOD’S 
" Electrical Measurement 3 Galvancmeter,” 
Electrical Measurement = Galvancmeter, 
It is the only book which EX:/LAINS in PLAIN ENG- 
LISH and without algebraic formulae all about Electric 


Measurement and the Use of Galvanometers, besides 
giving fully detailed and illustrated description of 


GALVANOMETERS & RHEOSTATS, 


with all diagrams of connections required in using them, 
and the plain and simple reason why for everything. 

In this remarkable book the whole subject of Electrica’ 
Measurement is made so clear and plain that ANY ONE 
can easily understand every tion, and can practi- 





Pp 


Learners Instruments &Alarms | c@!!y make electrical measurements without difficulty, ane 


| especially without “doing” sums in algebra. 





PUBLISHED BY 


J. K. BUNNELL & CO. 


112 Liberty Street, New York, 
TO WHOM ALL ORDERS SHOULD BE S57" 
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THD TRENTON IRON CL, 


MANUFACTURERS OF 


Galvanized Wire 


OF VARIOUS GRADES FOR 


YPELEGRAPE AND SELEPHONE TsINES, 


WORKS AND OFFICE AT 


TRENTON, NEW JERSEY. 


NEW YORK OFFICE: 


COOPER, HEWITT & C0., 17 Burling Slip. 


PHILADELPHIA OFFICE: 


21 NORTH FOURTH STREET. 








BROW NLEE & C0. 
DETROIT, MICH. 


DEALERS IN 


Coiar Telegraph Poles, 


MANUFACTURERS OF 
Cross Arms, Pins and Brackets, 
OAK and LOCUST PINS. 
SEND FOR PRICE LIST. 
ge We defy competition in price or quality. ag 


Please mention this paper. 


HANDSOME POLE S&D0RaBLe. 



















- 


CANADIAN CEDAR POLES, the best 
im use3 live 25 t 35 years: good ap- 
pearance, Prompt delivery «xt Buffalo, 
Black Rock or Suspension Bridge, N.X. 
Cheap for spot Cash. Address 
HARVEY STAFFORD & CO., 
ACTON, Ont., Canada. 


ROYCE & MAREAN, 


DEALERS IN 


ELECTRICAL APPARATUS, 
Telegraph and Telephone Supplies, 


No. 1408 Penna, Avenue, 
Opp. Willard's Totel, WASHINGTON, D.C. 


Correspondence Solicited. 





= working or submersion, omens y the best form 


The Bishop Gutta-Percha 


WORKS. 
SAMUEL BOARDMAN, Agent.) 


Original and only ——— in the United States. 


GUTTA-PERCHA INSULATED 
Submarine Telegraph Cables, 





50 Regular Sizes. One to Ten Conductors. 


Subterranean Telegraph Cables, 
Hempen-Armored Covered. 
Aerial Telegraph Cables, 
Lead or Hempen Covered. 
ANTI-INDUCTION 
Telephone Casd-Loveeh | Cables, 


«#8 used by the Metrop bh & Tel ph Co, 


Torpedo Cables, 
ded by the E and South American 
Governments. 


Lead-Covered Cables, 
For Canal and Streamlet Crossings. 
Gutta-Percha Office bee Leading and Connecting 


re, 


For Subsqueous Mining and all other Electrical purposes. 
Mark s Compound Insulated Wire, 
Yor Office, Outdoor, Underground, and Battery Use. 
G. P. Office Wire, Cotton-Covered. 
ALSO HAVE ALWAYS ON HAND: 
Wires of every variety of Insulation, 


Magnet Wire, Telephone Flexible Cords, Flexible 
Elevator Cables, Electric Cordage, Burglar-Alarm 





R. 








FRANK F. BULLARD, 


Cen’! Manager. 


WwW. C. DEWEY, 
Treasurer. 


S. W. FRENCH, 
President. 


PALMER WIRE COMPANY 


PALMER, MASSACHUSETTS. 


Galvanized 





IRON 
HARD- DRAWN ‘COPPER 


Telegraph : Telephone Wire. 


UNSURPASSED IN 


QUALITY of MATERIAL, FINISH and CONDUCTIVITY. 











THE GALVANIZED IRON AND STEEL WIRE MANUFACTURED BY THIS COMPANY HAS 
ACHIEVED FOR ITSELF AN ENVIABLE REPUTATION FOR EXCELLENCE AMONG TELEPHONE 
AND TELEGRAPH COMPANIES WHO ARE USING IT EXTENSIVELY, AND BY WHOM IT Is 
UNIVERSALLY APPROVED. WE ARE NOW PREPARED TO SUPPLY HARD-DRAWN 
COPPER WIRE MADE FROM THE BEST LAKE SUPERIOR COPPER WITHOUT ALLOY 
BY A PROCESS LATELY DISCOVERED WHICIET WE CONTROL. THIS WIRE IS THE EQUAL, 
IF NOT THE SUPERIOR OF ANYTHING IN THE MARKET. ORDERS, PROMPTLY AND CARE- 
FULLY ATTENDED TO. SEND FOR QUOTATIONS. 


NEW YORK OFFICE, - 15 COURTLANDT ST. 


FRANK B. KNIGHT, GENERAL AGENT. 





and Annunciator Wire, Electric ight Wire, Cord- 
age and Cables, Lead-Covered w re, and every 
description of pure Gutta-Percha ox Gutta- 
Percha Sheet, for Cable Splices; G. P. Chemical 
Vessels for Acids, etc. 


Agents for Reception of Orders and Sale of Goods: 
L. G. TILLOTSON & CO., 5 & 7 Dey St., New York. 
WILLIAM HEATON, 503 Chestnut St., Phila. 


Thirty-three years’ experience has taught us that 
neither the electrical nor mechanical qualities of 
either Gutta-Percha or Copper deteriorate by long 








of a Submarine Telegraph cable will be that in 
which these conditions were fulfilled.- Zxtract from 
Report on Cables, by Willoughby Smith. 
MANUFACTURED BY 
The Bishop Gutta~Percha Works. 
Address all communications to 
W. W. MARKS, Superintendent, 
420, 422, 424.4 426 East 25th St., N. ¥. 
OFFICE AT 1HE WORKS. 


THE BUTLER HARD ROSBER Gt, 





THE WALL 








THE 


United States Electric Lighting Co. 


SOLE MANUFACTURERS OF 


WESTON DYNAMO- 





33 MERCER STREET, NEW YORK, 


Manufacturers of 


HARD —a 


Sheets, Rods, Tubing, etc., 


RLECTRIGAL SPLES 





Rubber Hook Insulators, 
Window Tubes with Heads, 
Key Knobs, Switch Handles, 
Plug Handles, Lamp Switch Handles, 
Battery Syringes, etc., ete, 





National Electric Company, 
ELECTRICAL SUPPLIES 


AND APPARATUS, 
1413 ¢ STREET, WASHINGTON, D.C. 


Estimates furnished. Correspondence solicited. 


W.R. POPE & CO. 


Oorner North & Lexington Streets; 
BALTIMORE, MD. 


Telegraph, Telephone and 
Electric Light Supplies. 


THE BEST OF EVERYTHING 
AND AT LOWEST PRICES. 








oa 


Specialties of any PRACTICABLE CHARACTER mado to | 
ATIONAL ATIONAL ABINET a 
LETTER ~~ FILE, 


0. C. MACKENZIE, 


Successor to CULVER, PAGE, HOYNE & CO., | 


186 and 188 Fifth Avenue, Chicago. 


320 and 322 Broadway, ’ New York, | 
SEND FOR ILLUSTRATED CATALOGUE. | 





TESTIMONIALS. 


We are much pionned with your letter file and 
can recommend it as a very useful article. 


SEMON, BACHE & CO., New York. 
+d do not hesitate to say it is the best 


Cabi 
made, and can recommend the sa to 
any and all business houses It is the “ boss. _e 


GEO. D. BARNARD & CO., Sr. Louis, Mo. 





ELECTRIC MACHINES 
For both Arc and Incandescent Lighting. 


WESTON ARC LAMPS, AUTOMATIC REGULATORS, 
FIXTURES, CARBONS, &c. 











MAXIM INCANDESCENT LAMP. 





And all Apparatus necessary for the most COMPLE TE, EF FI- 
CIENT and RELIABLE SYSTEMS of Electric Arc and 


' Incandescent Lighteng. 





OFFICE: 59 & 61 LIBERTY ST., NEW YORK. 


Leonard E. Curtis, Sec. Ph. Ferd. Kobbé, T'reas. 


TRUSTEES: 
Edward Weston, Henry B. Hyde, 
John A. Stewart, Charles R. Flint, 
Louis Fitzgerald, George W. Hebard, 


George W. Hebard, Pres. 


Anson Phelps Stokes, 
Henry Day, 
Leonard E. Curtis, 


Marcellus Hartley, 
Walter T. Hatch, 
Robert B. Minturn, 


Thomas H. Hubbard. 


&@ SEND FOR CATALOGUE. gn 


Perfect Automatic Reguiation in both Systems. 
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Western Electric Company. 





(Chicago Factory, 227 to 251 South Clinton Street.) 
MANUFACTURERS OF 


TELEGRAPH and TELEPHONE APPARATUS 


AND SUPPLIES OF EVERY DESCRIPTION. 


Hotel and House Annunciators, Burglar Alarms and Call Bells, 
Electro-Mercurial Fire Alarm, Electric Gas-Lighting Apparatus, 
Magneto Call Bells, Telephone Exchange Switch Boards, ete, 


UNDERGROUND AND AERIAL CABLES. 


Correspondence Solicited. 


CHICAGO, BOSTON, NEW YORK. 


A. G, DAT , in 
WIRE AND CABLES, 


OFFICE, (20 BROADWAY, N.Y. - FACTORY, SEYMOUR, CONN. 


Anti-Induction Kerite Telephone Cables. 


Some of them Two wet Leng zth, are in use in several cities, and are found to WORK PERFECTLY 
for that distance. EMINENT EL EC TRICIANS and PRATICAL TELEGRAPHISTS commend and 
recognize the Kerite a ition as superior to all others. At the Centennial Exhibition at Phila- 
deiphia, —e nent Thompson, the eminent Electrician and Scientist, awarded to the 
eet NSULATED WIRE and CABLES A DIPLOMA FOR “ = ELLENCE 

‘THE INSULATION AND DURABILITY OF THE INSULAT( 





General Agent: 


CLARK B. HOTCHKISS, - 120 BROADWAY, NEW YORK. 





G. W. STOCKLY, President. 
J. POTTER, Treasurer. 


J. J. TRACY, Vice-Prest. 
N. S. POSSONS, Supt. 


W. F. SWIFT, Secretary. 
W. J. POSSONS, Asst. Supt. 


THE BRUSH ELECTRIC 00. 


The Sole Manufacturers, under all the patents of Charles Ma Brush, for Electric Lighting, Storage 
Batteries, Carbons, Electro-Plating Machines, Electric-Motors, &c. 

WE FU RNISH the ONLY COMPL ETE and PERFECT SYSTEM OF ELECTRIC LIGHTING. 

Machines for Are Lighting, giving lights of 1,20), 2,000, 3,000, 4,000 and up to 100,600 candle power. 
Our No. 8 machine gives 65 lights of 2,000 ¢. p. with about 45 H. P. 

Over twenty different styles of are lamps, for indoor and ae use, and for tower lighting. 





MACHINES-*INCANDESCENT LIGHTING, 


adapted for use with Swan Incandescent lamps. These machines are automatic and do not require the 
use of any switches or resistances outside of the machine to govern the current. Will run any number 
of lamps from one up to the full capacity of the machine, without change of speed and without the u:e 
of any apparatus outside of the machine. 

Our prices are lower than other makers. 

Storage Batteries, for Incandescent Lighting and for Electric Motors. Our storage batteries are the 
only practical ones offered in the market. They are especially adapted for situations where lights are 
needed for only four or five hours per day and where it is convenient to use power during the day to store 
up the current, There are thousands of such places where our storage battery must eventually be usec’. 


CARBONS ror ARC LAMPS. 


Our carbons are the purest and best made. We have the largest and most fully equipped carbon factory 
in the world and our prices are very low. 


ELECTRIC MOTORS. 


We have commenced the manufacture of the Brush Electric Motors and shall soon be prepared to fill 
orders for all sizes from one up to forty horse-power. In many locations these are the most economical 
produc i? of power and will be largely used by Lighting Companies and others where small powers are 
requirec 





THE BRUSH ELECTRI C CO., * cievetand, 0, U. Sy A. 








THE ANSONIA BRASS & COPPER CO., 


MANUFACTURERS OF 


PURE ELECTRIC COPPER WIRE, 
For Magnets, Telephones, Electric Light, &c., 
Patented Fire-Proof Electric Light Line Wirc, 
| PATENTS FIRE & WEATHER PROOF ELECTRIC LIGHT LINE WIRE, 
Patented Paragon Line Wire—Fire Proof, Water Proof, 


“ ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE, 


Wrought Metal Gongs for Annunciators, 
elena sicetines &e., Zine Rods, Battery Copper, &c., 
WAREROOMS : 


‘19 AND 21 CLIFF STREET, NEW YORK CITY. 


Factories, Ansonia, Conn. 


HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


HARD DRAWN COPPER LINE WIRE 


FOR TELEGRAPH and TELEPHONE. 


ELECTRIC LIGHT WIRE, 


Magnet Wire, Patent “K K” Copper and Iron Wire, 
Red and White Iron Line Wire. 
NEW YORK, BOSTON AND PHILADELPHIA. 


FACTORIES, WATERBURY, CONN. 


BRD GEPORT BRASS CO., 


BRIDGEPORT, CONN., 


INCORPORATED 1865. 


BRASS, COPPER AND GERMAN SILVER 


WIRE 4»> ROLLING MILLS, 


Bare and Insulated Copper Wire for Electric Conductors a ot 


SOLE AGENTS FOR THE 


BRIDGEPORT ELECTRIC MFG. CO. 


AUTOMATIC 
QUICK ACTING ENGINE. 


SELLING AGENTS: 
JARVIS ENGINEERING C0., 
61 Oliver St., Boston. 
POND ENGINEERING 00., 
St. Louis, Mo. 
a\ J. F. RANDALL, 
Warren, Ohio. 
f| JOHN RB. MARELE, 
Detroit, Mich. 
H. B. SMITH MACHINE C0., 
925 Market St., Phil. Pa. 
T, W. ANDERSON, 


Houston, Texas. 


MIJNSSEN & CO., 
Amsterdam, Holland. 


M. F. MOORE, Gen. Agt. 


15 CORTLANDT ST., NEW YORK. 

















THE ELECTRICAL SUPPLY CO. 


SIANUPACTUBERS OF 


Ineplated Wire 


OF EVERY areaeeoaprigneangs 


ALFRED F. MOORE, 


MANUFACTURER OF 


Insulated Wire, 


—FOR— 


Telephone, Telegraph and Electric Light, 
OFFICE, LINE, 


—aAND— 


S ANNUNCIATOR WIRE, 
Magnet Wire and Flexible Cordage, 
soa ayp 200 & 202 N. THIRD ST., 





Query of hs sea enya st Asay AD 





TELEGRAPH SUPPLIES. PHILADELPHIA, PA. 
Warehouss: 47 DRY ST, NEW YORK. 











